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PREFACE
Stutoral describes the use of the computer program CASM, which Is de-

signed toaid thes engineer in the preliminary design and evaluation
of structural building systems by the use of three-dimensional interactive graph-
ics. Funds for the development of this program and publication of this report
were provided to the Information Technology Laboratory (ITL), U.S. Army Engi-
neer Waterways Experiment Station (WES), Vicksburg, MS, by the Directorate
of Military Programs, Headquarters, U.S. Army Corps of Engineers (HOUSACE),
under the Research, Development, Test, and Evaluation (RDT&E) program. The
work was accomplished under Work Unit No. AT40-CA-001 entitled 'CASE (Com-
puter Aided Structural Engineering) Building Systems." The work was performed
by members of Wickersheimer Engineers, Inc., of Champaign, IL, under Contract
No. DACA39-88-C-0024.
Specifications for the program were provided by members of the Building Sys-
tems Task Group of the CASE Project. The following were members of the task
group during program development:

Mr. Dan Reynolds, U.S. Army Engineer (USAE) District, Sacramento
(Chairman)
Ms. Anjana Chudgar, USAE Division, Ohio River
Mr. Pete Rossbach, USAE District, Baltimore
Mr. Dave Smith, USAE District, Omaha
Mr. Mark Burkholder, USAE District, Tulsa
Mr. Jerry Maurseth, USAE District, Portland
Mr. Chris Merrill, WES
Mr. Michael Pace, WES

The computer program and tutorial were written by Messrs. David Wickersheimer,
Gene McDermott, Ken Taylor, and Carl Roth of Wickersheimer Engineers, Inc.
The work was monitored at WES by Mr. Michael E. Pace and Mr. Chris Merrill,
Computer-Aided Engineering Division (CAED), under the general supervision of
Mr. H. Wayne Jones, Chief, Scientific and Engineering Applications Center; Dr.
Reed Mosher, Chief, CAED; Mr. Timothy Ables, Assistant Director, ITL; and Dr.
N. Radhakrishnan, Director, ITL. Mr. Donald Dressier was the original Aceess.on Jo,
HOUSACE point of contact, and Mr. Charles Gutbedet Is the present technical -- For

monitor. I NTIS GRA&I RT
Dr. Robert W. Whalin is Director of WES. COL Bruce K Howard, EN, is Commander. DTIC TAB 03
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INTRODUCTION

71 I l guid wi you twough a oedUs of esxwp design probewmrslep
TW==you with a ppicatlon of toe pgrogyu The boesi reftemnce

for toe emnple proble mIs lafound In lie Appendices of Load agggeunln for
e3Mino "rM 540-o1/ AFM On.• Chopl 1 - Technkc MmnA. 1966 edition. Thi
docunwt in gw, adopte le AN.SA. A56.1-192e, Minimum Dedan Loads for
em Wamd iOaer which has been naonevy adopted In vnwo forms
by lhe mode buidng cod. such as OCA.

It Is ameuned that you have completed the INSTALLATION mnd PROGRAM OVER-
VIEW cpt In the CASM (uide and hoe to CASM pogr•n wirndow displayed
on lhe monitor. Rler • so to the RFEFERENCE chepter in tie CASM Lines Guide,
which contnsm detled epqs and Euatratons for als CtASM coni s u are
anicourmed o begn each appliaon of CASM by qptin design ierl that e,
conerm needed by lie progum i to ca:culs kld di.

vii
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CASM PHILOSOPHY

C AM Is a preblmin structural design program that incorporate a SkucbrpftmN6 Ihlbsophy.
Shm,•tu" Plmin s 3 stdy of sucmvl system iemat wfn w cotxt
of eah pjsucr UniqUe set of progw at . The god of strucural plOm*,
md thus CAM, is to select the most apropride, liclent, and economical struc-
turd sye which satsfis estabhed program critera while integratng the me-

chwa, io uqiiuwente end complementoing "w intended aesthetics- The
structura plmwng process must begin during he prelminary design phase
when meor decisions regarding form, function, end aesthetics on being fimil ew

lshhod. CAM provides h•t ineractin br• "nstormngn, a catlyst for the ores
tle exchange of desa by the exploraton of options that fulfil a desired rsult.
CAM enles the engineer to rapidly enswer the question What If?
The structurl engineer newel to vp alternatves, approximate proportins,
rwnillcations on th archilecturd criteria, and implications on cost. sLly, sev-
wa stcturl fining schemes we feasible for any given building program.
CASM, through th structural planning process, produces an approximate analy-
sis of each solution, to permit the engineer to compreo and test each scheme's

CASM is a conshtn expending sysem that hopes to encompass the myriad of
availlbe structural systems, end expound on their attributes as well as heir Hlbl-
Ies CASM Is intended to help the engineer in his structural decision-making
process. Tl folowing flowchut outlines the meny facets of CASM end the rela-
tionship of No parts.
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DESIGN CRITERIA

T bi good~mt aqinyuwth 1e CRITERI~put-down menu and deftob~oxe. The Cwdlof inonf whi you enter will be used fo hedig aid
reMr on the vaerlty of outp fise it you will crede with CASM for you
justillalon documeotation. ontomadon from your design crdtra is also used for
NUial design lIod valus such a wind and snow loads. For each new pi you
should start by entering project clla This chapter desbes the sequence of
using threl mem memnu lions on the Criteria pu-own menu--Project, Regional,
and St. For hlls emmple you will enter lhe project oritera data for a new
Audltodum at Fort Hauchuca, AZ.

)) Noto: For all CrIterfa dialog window entries you will move the mouse
cursor with the mouse and press the iOt mouse key to select a data
box (you may also use the tab key to select data boxes). Once you
have selected a box, a flashing vertical cursor will appear. Any
Information that you type from the keyboard will be Inserted at the
location of the vertical cursor. You may use the backspace and delete
keys to edit your Input.

PROJECT DATA DIALOG WINDOW
you ulol always sa new projects with the Project dialog window. The Project

Name and Ctyinstallatlon data we used as a heading for all your output liles.
One featur that you may find useful is the City/nstllaton database which you can
create using the Microeoft Windows Cardile program. A sample City/installation
cardille s provided with CASM. To minimize repetitious input, you may create a
city/Installation dtabase for those cities andfor Installations In which the majority of
your projects will be located. When you select the City/nstallation drop down list,
you will have he option of selecting a cty or installation from your Cty/Installation
database. All the design data which you have recorded for the selected location will
be aulonaticly inserted in your CASM project file. Please refer to the Criteria
menu section In the CASM User's Guide for a description of the Cardile database.

A. Entering Project Criteri data
1. Select CRITERIA from lhe CASM menu bar, and from the put-down

menu choose PROJECT. The Project Data dialog window will appear.
2. Insert prjectname: Auditorium

)) NOTE: Avoid pressing the ENTER key after typing the project name.
PreMsng the ENTER key will automatically close the dialog window
and you will have to reopenoit. Use the mouse pointer or the TAB key
to select Input data boxes.

3. Select the City/rnlalkdon data window button. The button to the right of
the edit box.
a. Seled t. Hauchc from the pop-up dialog window.

2-1



DESIGN CRITERIA PROJECT DATA DIALOG WINDOW

Cr ,.nstalaton.: FtJR. uchuca

Couu,,y, USA Elevetion Above
State: [Iz Sea Level. : [2I58I f

B.dding Cods 168C ZZ
cou,,,:. Ic'CodIZ ] No. of Stoies: 12 I

Deign Loads iTM r46-1 192 I Fk A,..: IGiO=I *"
SIs.,i Code.: TM 5-e-10,1992 - Occpanc,: LZ., ZIF Seinsic Latesal Load Resistance - I Len]FR

N-S Systeso: F84.a- E] n :r
E-W System: 9B4a - JRwK F ~

b. Note that stored information from the database is automatically inserted.
Verify the inserted information.

)> Note: If the desired City/installation name does not appear on the list,
you may type in your selected city or Installation.

4. Select the Design Load code used for calculating wind, snow, and mini-
mum roof live loads. You have a choice of the old TM5-809-1 1986 or the
new TM5-809-1 1992.
a. Select TM5-809-1 1986 from the drop down list.

5. Select the Seismic Code data .. Only the new TM5-809-10 code is
available.

•J 6. Select the Lateral Load Resistance N-S System data window button.

Structigl System #I Rw 35 H 32
r- Heavy Timbre 4 65

B. BuAling Fame Systam
1. Steel Eccentric Braced Frame ICBF) 10 240
2. Light Framed Wells With Sheam Powee

a PFwod Wells lor Structures 3-somies o Lost 9 65
b. Al Other Light Foamed Wbal 7 65

3. Shae Walls
a. Concrete B 240
b. MonM a 160

4. Concentric Blraed Ftames

b. Concrete 33 8 --- a
"NOtes.
i Basic Structural Systemsw at dined in Sect.ion I .D.

12 H - Haight Limit applicahle to Seismic Zones 3 and 4. See Section
I D.7 loet enception*.

83 Prohibited in Seismi Zones 3 and 4.

a. Select B.4.a.: Buildina Frame System. Concentric Braced Frames. Steel
from the pop-up window list.

b. Click on OK.

2-2



REGIONAL DATA DIALOG WINDOW DESIGN CRITERIA

7. Select other dim boxes to coresct or enter dim.

)) Note: These date Items m currently not used by the program for the
design asd analysis of stnuctural members. However, you may went
to Insw this Infmatbion so that it will be Included In your hawdcopy
ouquL

a. Select he Buildn Code dada box.
(1) Selec USC from the drop down Nt.

b. Select 2he No. of Stodes data box.
(1) Deleteliecurrentvalue of 1. Type In the number of stories, 2

c. Select n Floor Are data box.
(1) Type Inke lfoor area, 60000

d. Select lte Occupm dada box.
(1) Type In the bulding occupnwcy type, A2.1

e. Select lhe I ripeCn data box.
(1) Type in the type of construction, Il-FR

8. Slect OK to sav your Proct Dat entries. The Protect Data dialog win-
dow wE diappew.

>) Note: Selecting CANCEL returns you to the main CASM screen
without saving changes.

REGIONAL DATA DIALOG WINDOW
The Regonal• Dtadlalg windtow contim ms0•twrmofogoik hronimdon.The Fogkmi asdw' "cnan eos nt toa Wwrialon Is used for applied loads wW design Influences an fth
structural model. Data may be presolect by the Proct Data dialog window or
oveswrten by direct input. The Basic Wind Speed mnd Ground Snow Load values
we the inWiUal values selected for the Wind and Snow Load generation based on the
model geomeby.F Wind FRain1

Win Vrd Speed& so - Anmud Avwea.: 120 in
ce.,tdS 0 j Maw. stt[ ': 7.90 In
Mm. Wind Speed- (W~ mh Tp~ 1EF
DkecL, isZ MaI m. : 19.3 ]T
-sF Mhiu: I. I*F
G6um Snow Lead: Pj7 p.
M.mim , DepOi I. in Zone: 2A z: Z .1I0
Snow Dtesity PiC' - Fino Depth: lET in

2-3



DESIGN CRITERIA SITE-SPECIFIC DATA DIALOG WINDOW

A. Entering Reglona Crftera data
1. Select CRITERIA from the CASM menu bar, and from the pulldown

menu choose REG . The Regional Data dialog window wil appew.
a Note that soed informalion from the datbabe has been automatically

Inserted. Verify entres.
2. Select other data boxes to correc or enter dat.

)) Note: Data other then Basic Wlnd Speed, Coastal, Snow Density, and
Ground Snow Load, and Seismic Zone are currently not used by the
program for the design and analysis of structural members. However,
you may want to Insert this Information so that It will be Included In
your hardcopy output.

3. Select OK to save your Regional Data entries. The Regional Data dalog
window will disappear.

)) Note: Selecting CANCEL returns you to the main CASM screen
without saving changes.

SITE-SPECIFIC DATA DIALOG WINDOW
D ata here relate to specific design parameters based on building type and

location. Only the wind, snow, and seismic data are referenced when you
specify a wind, snow, or seismic load on your model. Currently the soil data we not
required for structural design, but will be used later for foundation design.

A. Entering Site-Specific Criteria data

1. Select CRITERIA from the CASM menu bar, and from the pull-down
menu choose SITE. The Site-Specfic Data dialog window will appear.

Jp Wid " Sol

Einpovsc. I JEZ J Allooable Ueamig R~enamte Pat00
Dit•ance to Oceanine: T Equivalewn Fhaid Pes 0.: PCI

r-w WalmTable: 6 t

Iwoodre:uc 11 s.l(J ope * Fo.ng

Eupoewe:. C Det1.0etino ooM f

Rodo SpoW. 0 Notes:

Th-o- Factor (] i6i- wGih mod v

"[Seismice___________________

Iwoatemce IV 10

SoN Factor: S3 15 C]E IL~

(E 2. Select the Wind IIportance data widow button.
a. Select the High Risk Importance Factor for the assemtly of 300 or more

people from the pop-up window.

2-4



SITE-SPECIFIC DATA DIALOG WINDOW DESIGN CRITERIA

o 1 A*A omepl UoomIfe Noted aa.
*@I rusk Kikk

- U.aMus .mim posar eamlpom b is. ammib• of
3M a mm. pag In nom seem La.. m•ddoumm.

- Uqllus Iovsm IIai halmn u Ommaf

- FaamnM bivabteg oawbaimmo.n .
F am.d kwaWbn vamiS~ve mmdhlmm. Webs.

fatwol a"d -bhM oenemhmme

o m Eemakd Fi-=iIiN
- -u Imambu ,UaB taellis. eddir, a.m

muoasmp n;t past-daamwe ,wep mmqek..aitbm-um aup•oilm Le.. heoplkdo. pima elitim.
fk UMBo GONioM, eeangioom bu~dbWp. avll adva
SWUN&imM .anidnaUM h weomen" Wand o6L- - -muiu das amtlaat

b. Sfftd .
c. The Win In~lortmce Factor iwiges to 1.07 in tIn SlIs-Specfl Data

dialog wkxNdo.
d The Snow importmnoe Factor dihges to 1.1 In ft Site-Spei Doata

delog WindoW.
3. eled ft Sesmic m da wknow ution.

0 1. EruaidFace

o It. NmuD F-W
0 in. Spedmi S,-,m, - ,
* W. S~mndm Oamsmw Iemmr,,I

a. Select knpoetimni Factor IV. Slargderd Occuoaicv Structure.
b. Select Ouk for detalls on the Impooiance Factor selected.
Q. Soledt0.

4. Select the Seismic S Factor dat window button. C•

Orl: AN .pds'mm
pl A u•4ee •mii i.mledktlll a Mu~mae- w• MI

mdma*•l !rofenp wmA am bp mir adtabb momod

= lu- dM *o MI o6VMdll fd ow On $0ol & k i0 @u 1

05& Age di3 lra m mmo OWIMUM 0m. 6 man it
Oak A"lttd a-si saS i

sm mNmim l r mol

U ha it m "A tolk doinl w pa mNo pow V". wo
04 ASi be lmoudp .0 PsM4 ow"el o be "ran" ode

WmN i mm. 4Vammim -bd b W mmi i4 . d
Udinls.- hao. o0 t• os~im km• gdlml 4oommpml .6wmdm

amlsoa 6 m ihow 0 da dma

LLM
a. Select Soil Profil S§1
b. S•ledt2S.

5. S•lec ofh data boxes to courect or data.
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DESIGN CRITERIA SITE-SPECIFIC DATA DIALOG WINDOW

) Note: The soil doa Is currently not used by the program for the
design ard analysis of structural members. However, you may wsnt
to ihowt this Information so that It will be Included In your hardcopy
output.

)) Note: You may find It easier to: (1) place the mouse pointer In the
data box before the current value; (2) press and hold the let mouse
key; (3) drag the cursor over the current value to highlight It; and (4)
type In the new value. OR (1) double click on a word or number; and
(2) type in the new value.

a Select the Sol Name data box.
(1) Type in the soil sample name, Boring #1

b. Select the Allow. Bearing Pressure data box.
(1) Type in the allowable bearing pressr, 3500 psf

c. Select the Eauiv. Fluid Pressure data box.
(1) Type in t*e equivalent fluid pressure, 30 pcf

d. Select the Water Table data box.
(1) Type in the water table level, 6 feet

e. Select the §I data box.
(1) Type in the existing site slope, 0.50

f. Select the Depth to Bottom of Footing data box
(1) Type in a depth of 2.0 feet.

g. Select the Nt!e data box.
(1) Type in the type of soils present at the site: Gravels with fines.

>> Soil data Is automatically saved for each unique soil name. Use the
Soil Name drop down list to view and edit other soil data.

6. Select OK to save your Site-Specdic Data entries. The Site-Specif Data
dialog window will disappear.

)) Note: Selecting CANCEL returns you to the main CASM screen
without saving changes.

2-6



SAVING PROJECT DATA DESKMN CRITERIA

SAVING PROJECT DATA
Up lornow you hve been rovin your cdd Mend Ii*mn CASM; howe., y• w

vnod losw N d your projot dla h• a proioctfgh ontwho Id dis r n sloppy

del u should get ino iho hdB of sag your workin Vephoe aeoon fwhrd
dsk gr n -youpuAdt m. Foro, oxm le, you hav pent sevr hom

lossofelsblopowmr MAN yourworkwObe lost dyouwM hawetompeatdof
yaw Mipix. K you saw your wook *iquo*ny, a moninwy power oss wil not be

A. To savo project data:
1. Select FILE rm Mie CASM mnu bar, ad kom hoe pul-do menu

choooe o VE oif oproetUs go 'uned,' the Same As le Now d•log [
widow wE appear, othmws iho saved project fil wE be updas4
a. Type in a go nmne, ithauchl

Fft now 20hdWIMj
S24S,,M hid LObK I

SM2m"W~ ai WA
927t hiMdSv b- Li-i 252~h&.Mld

Same mbl m L.WW O
IrAFN.r.•l _,1Ir---W10cm-e

)) Note: The nmn Is lited to eight characters or leo. Abld extension
Is automnatically added to the nums you choose. Later, when running
CASM and you look for your project file, It will be listed as
FTHAUCH1,BLD.

b. Select OK
c. An hourglms synbol wil apper as your project Us Is saved.

)) Note: CASM autonmatcly checks for other project fioes with the
sme name before It sae your project file. If there Is another project
file with the saime nme, you wil be reminded so that you will not
overwrite that project file.

PRINTING PROJECT CRITERIA DATA
At arty im you may OiMnt out a copy of your desi alrtea doa You masy so point
the design cdled to a fe where you cmc edit criteria before pnting It or rase
he Us to other• cpuler or prIntn. FortraI• g purpoes we•l msuimthat

you do not hav a pdor connmeced 1o your comfpter, so we wl descrbe how to
print 1e cril dMe to a fe.

2-7



DESIGN CRITERIA PRINTING PROJECT CRITERIA DATA

A. To pred pioelt det toa file:
1. Select FILE mm the CASM mnu bar, and from #* pull-down menu

dcoose PRINT DATA. The Pint De dialog window win appear.

0 made Oadp, c*.i

ol ,-.W IKPMT.'-M I

0] uknw nod Lu. IROFWOUT.I'XT

0 s.iv.i IsEMMcx,
0- anw d meor. rC-INTMSS.TPXT
0 Liv tow Ledai.,: U i.i
0 CRi.d H.i..e CNUUS iX!
o SaLI,. Led Raw I AmTSn, LT.I
o s.A-I.- I,,,to.,.<,]
0 A o -.,. * . FP UANETvTY IX

or-inm: ASy TudamuPS o IJ

I Pib to Fk FC"AMNTXI

0 Fae. A-leape

a Initially the BasIc Design Criteria selection box Is selected (an X Is In the
selection box).

b. Deselec the Dead & Uve Loads selection by placing Ow mouse pointer
on th selectlon box and pressing the left mouse key. The X win

c. Make sure aN other data files are not selected.
d. The Print to File selection box is already selected, and a default file name

Is In the File name box, CASM.TXT.

>> Note: Because the output file can be easily created by CASM, we
recommend that you use the default file name and overwrite existing
output files rather than generate new output files every time you
desire to print to a file.

e. Select Execute Noteved to run notepad after writing 6w output file.
I. Selc OK.

7)Replace exleting CASM.iXI

g. Select YES to ovewrite the existing CASM.TXT file.
2. You will automatically be placed In the NOTEPAD Application program

window where you may edit the CRITERIA data before you pint It The
NOTEPAD Application program window is shown below.
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PRINTING PROJECT CRITERIA DATA DESIGN CRITERIA

a AdvMe tw "de bar sad br to mow upkiawn 1w es*. page or us.
Ow (Pqe pDn W Up] kyasn Owkeybow

b. To edt texl, place ft mouse pointer at Ie aocalion wher, you want to
modly 1aw te wtd pres 1a ef moue kny. A ftehng vwdcd curs
wil qoppw at hW poKn aid you may Mwp In your changes. Llae to
[Badispea aid PellM keys to eb,*iie chaaers.

m To prkd texL *rt nseet Page Sekip from #w Fie pul-down menu.
Change #w b m• gin to 0.5 ichde and drght nwin to 0 sfne CASM
outputes to p wIlhi a 75 cokinme of a printer.

d To pfnt text. select FLE from he NOTEPAD menu bar, and from the
pul-down men choose PRINT. The go will be printed

[EN Edit sunwoh

basic Dosia tCriteria

Project Data
Project aea :oditerium
City/Iestallation Ft. gunchuca
Country in
State &Z
C7umt: Cechise
Desip Load TN 5-SW-I 1906
Bullding Cde IC
Seismic Codb T1 S-90-l9 1991
Elevatiom above sea level 25Mb Ft.
lt. of Stories 2
Floor Wrea GOSS sqft.
Occupa•cy 42.1
TJw of Construction 11:-F
Seismic Lateral Lead Resistance

N-S System wIa
H-S am I
E-V System D"a
E-V ft I

4

An exampl of ft output format Is M folows:

Basic Design Criteria

Project Data
Project name : Auditorium
Cit/, Inatallation s Ft. Hauchuca
Count ry : USA
State a AZ
County a Cochise
Design Load T M24 5-809-1 1986
Bu.lding Code UBC
Seismis Code t TM 5-809-10 1991
Elevation above sea level t 2594 ft.
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CROMt OAFTlENA PRINTiNG PROJECT CRITERIA DATA

No. of Stories s 2
Floor Area 60000 sqft.
Occupancy : £2.1

e f Construction I 1l-FR
SHeimic Lateral Load Resistance
N-S 3ysttem B4&

K-W System : B4a
E-WRAw a

R ional Data

Basic Wind Speed a 70.0 mph
Coastal a No
Maximum Wind Speed a 71.0 mph
Wind Direction B SE

Snow
Ground Snow Load : 5.0 pf
Maximunm Snow Depth t 6.8 Mn.
Snow Density a 10.0 pcf

Rain
Aver Annual Rainfall : 12.0 in.
Max Rainfall t 7.9 in.

Tem rature
Maximum Temperature : 98.3 F
Minimum Teoperature a 38.2 F

Seismic Zone t 2A a 0.150
Frost Depth . 0 in.

Site Specific Data
Wind

ur C
ortance : II 1.07

Snow
Exposure I C 1.00
Importance : I 1.10
Roof Smooth : No
Thermal Factor a 1.0

Seismic
Importance : IV : 1.00
Soil Factor : S3 : 1.5

Soil Name t Boring #1
AllowablenBearing Pressure: 3500.0 pst
Equivalent Fluid Pressure 30.0 W
Water Table 6.0 0t.
Slope : 0.5
Depth to Bottom of Footing: 2.0 ft.
Gravels with fines

Notes
Importance Factor for Snow and Wind:
'I High Risk

- Buildings where primary occupancy is for assembly of
300 or more people in one area; i.e., auditoriums,
recreational facilities, dining nhall commissaries, etc.

- Buildings having high value equipment.
- Facilities involving missile operations.
- Facilities involving sensitive munitions, fuels,

chemical and biological contaminants.
Wind Exposure Category:

Exposure C:•ex n terrain with scattered obstructions having heights

generally less than 30 ft.
Snow Exposure Category:

Exposure C:
3now removal by wind cannot be relied on to reduce roof
loads because of terrain, higher structures, or several
trees nearby.

Snow Thermal Factor:
Heated structure.
* These conditions should be representative of those that are likely
to exist during the life of the structure.

Seismic Lateral Load Resistance System:
B. Building Frame System

4. Concentric Braced Frames
a. Steel

Height limit #2: 160
01 Basic Structural Systems are defined in Section l.D.6.
#2 H - Height Limit applicable to Seismic Zones 3 and 4. See Section

l.D.7 for exceptions.
05 See Section 1.E.3 for combination of Structural System.

Im•ortance Factor for Seismic:
Essential Facilities

Hospitals and other medical facilities having surgery and emergency
treatment areas.
Fire and police stations.
Tanks or other structures containing, housing or supporting water
or other fire-suppression materials or equipment required for the
protection of essential or hazardous facilities, or special
occupancy structures.
Emergency vehicle shelters and garages.
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PRINTNG PROJECT CRITERIA DATA DESIGN CRITERIA

Structures and equipment in emergency preparedness centers.
Stand-by power generating equipment for essential facilities.
Structures and euipment In comunication centers and other
facilities requiwrd for emergency response.

11. Rasardous Facilities
Structures housing, supporting or containing sufficient quantities
of toxic or explosive substances to be dangerous to the safety of
the general pulic If released.

III. Special Occupancy Structure
Coveoed structures hose primary occupancy is public assembly -
capacity more than 300 persons.
DIldings for schoolS (through secondary) or day-care centers -
capItty more than 250 students.
Buildings for colleges or adult education schools - capacity more
than 500 students.
Medical facilities with 50 or more resident incapacitated patients,
but not included above.
Jails and detention facilities.
All structures with occupancy more than 5000 persons.
Structures and equient in ower generating stations and other
public utility facitios norincluded above, and required for

IW. Standard Occupancy Structure
All Structures having occupancies or functions not listed above.

Seismic Soil Factors
S3: A soil profile 70 feet or more in depth and containing more than

20 feet of soft to medium stiff clay but not more than 40 feet of
soft cla

The site factor shall be established from properly substantiated
ieotechnical data. In locations where the soil properties are not
nown in sufficient detail to determine the soil profile type, soil

profile 33 shall be used. $oil profile 84 need nof be assaumed unless
the Building Official determines th:a, soil profile S4 may be present
at the site. or in the event that soil profile S4 is established by
geotechnical data.

End of example output omWa

1. Reu to the CASM program window by mo=*g the mouse poiner to the
CONTROL menu box in the top left comer of the screen. Double dikk the
let moue key.
a. If you ha made any dcnges to the te•d fie, you wl be prompted to

save them For Ot exanmpe, seW NO.

71 Save current 
changes: CASM.TX1

b. This mime you to the CASM program wxinow scree.
You we now ready to begin yo strucu mode amd create specific load cases
based upon he three CRITERIA data sets.
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LOADS

SNOW LOADS
T ."Now Includes e pw ld d n f (1) a gable roof, (2) an

sched root with severel parameter varta s, (3) a lean-to roof adjacent to a
talr rof with ddlted and siding snow considerallons and (4) a multiple-gabled
root.

Glven: This gable roof example is talon from page E-1 of TM 5-809-1 1986. It Is
a domnitor building sited among seeral nearby pine trees. It Is a heated
structure with composition shingles locatd at Westowr AFB, MA. Dimen-
sional dde are given, and there we no adjacent structwus.

coffwo.tion
e Shingle

Heated Length - 75'
structure

Reuired: DetenT*n the balanced and unbalanced roof snow loads.
Sokitlion:

A. Establish Criteria
> Select NEW from the FILE pull-down menu to start a new project file.

1. Select CRITERIA from the menu bar, and from the pull-down menu
choose PROJECT. The PROJECT Criteria pop-up dialog window will aLp
peer.

kP' ""is Iems: I

Commusa El,,vDE.o," Abov.
stows IA See Le-d:

ceU. IHo="MJ No. of Ste.ie.: 11
Design LCd: ITM S-U-i 196 III Floe Also: [0 $i1t

sd.mic cods: ITM 5469.10 199 l o0ccuancp r

shod. Latsal LOW Reshiste - T-'e Conet
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LOADS SNOW LOADS

2. knsrt prect name: Dormntoy.
3. Move mouse aow to the CITYIINSTALLATION drop down list button. So-

led Weetover AFB from the drop down list. Note that stored Information
from the database Is automatlcaly Inserted.

4. Select TM5-809-1 1986 from the Design Load drop down list.

5. No other user-inputted data Is required here, so select OK and retum to
the basic WINDOW screen.

6. Select CRITERIA from the menu bar, and from the puN-down menu
choose REGIONAL. Note that the GROUND SNOW LOAD has already
been Inserted, since the city/installation came from the database. No
other date is required to solve this problem, so select OK and retum to
the basic WINDOW screen.

asic Wind Speed: I mh Aal Average: 4i

Ma,. Wnd,, 76.0 I"' Fo,,,h 16 I' RI

oajtol: SnMa'Em. .0

Min ~m Bimulm -19 ,

D e p t h:,. . 4 5 .0. , .Z B e : t n P r e s uZ : 0 . 1 5 0

"15.0 cI FoTab De pt: [I It

hoose Sli TE.Noes

"S~~S

Imtporane:" I 1.0Na e o1n

8ia u. : [ov tZIou e Ei to e boe f eaiNOW IPORess NCE: fa to.0 Cic

Ohane let mo us kleai e y to m activatele p ut filu gi nd wad Pmesure 0. ap -

r SnoS

pThrm pral e Fa lct io 1. ofafco.Wh nted srd icefrfctrIi ih
Imortan: Io 100

So Fa rction: 53 1.5mit 19a.0c ]-

8. Move_ th o s rr w t h ox f hor SNO W IM O T N Efatr Clc
theoleft mosew kLo actvt tepopu ilg dwad aea p

prp.at select io ofIER A faor.We the meuWadesrdcrl f orm factorlisohngh-
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SNOW LOAD$ LOADS

lighted mowe ft mouse pointe to 0 and click Vie left mouse key. The
hosen fa cto wi In teie data box.

* I AMl sat ~"Memdlii bdW.

0. l m Odo uimhey mmb 00. eus d
380 - Pumpbi m to -m:L.. 4Ukoma.
damadumd OWN=. dbg hA ommi, . qa

*FOOnIN hibu dmb .s~bedwm.

0 um bkdflt -M A

I0094or- ta-d I I- I WWhml a
uudbwd. tou:.. beephh. pW.. datom

be iddm ..e . hduW. and gems

9. Repeat the previous step for EXPOSURE and select an exposure cat.-
gory from the pop-up dialog wkndow Higlih category C and click on
OK. A'1.0' and a C' are automatically placed hIn the proper data box.

10. A compoellon roof Is not considered a slippery surface, so leave the box
unchecked.

11. Move mouse pointer to the data window button for THERMAL FACTOR
and cick on Uhe left mouse key. HighNght HEATED STRUCTURE In the
pop-up dialog window and click on OK. A thernel factor of 1.0 Is placed
in the data box.

IhaHol Ca.l0

0 Satmkolu •ildmvohab • h : - 1.1
o Uuima dia. 1.2

• Tlia..eamadlisa iad h~a up. mlivem• •o

"Use m iedaflm R ,-It.

12. This completes the required Input of data on the SITE SPECIFIC dialog
window. Selec OK and return to the CASM program window. You have
now completed entry into CRITERIA.

B. Draw vokumetric model
1. Select th Draw Model button to display the Drew Model tool palette, I It

is not already displayed.

2. Establish general layout reuirements.
a Select the DEFINE UNITS command from the Layout pull-down.
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LOADS SNOW LOADS

[OOm 5ummm Ibmnd mi

*i11t Os 04 03 0O

US: Oemtd US: Efbt-Jdm.

(1) Set the SNAP INCREMENT to 12 ince.
(2) Set the Display to Feet-Ihes.
(3) Click on _K.

b. Turn on SNAP TO UNITS from the Layout pull-down.D ~ Note: Snap To Units Is on when there Is a checkmark next to the
command or the Icon Is highlighted.

c. Turn on SHOW GROUND PLANE from the Layout pull-down.

oi Gund Plane...
Define UnZit...

,nnap to Units FA
Snap te Strutuial Grid F5
Snap to oeference FS

Inmus Shape Size...

4/ Stack on around
Stock on Last Shape
Stack on Elane
Stack Indelfground

Lock U-S Fl
Lock E-e Fe
Lock Ierticl F9

d. Select DEFINE GROUND PLANE command from the Layout pun-down.

>> Note: Make sure the ground plane dimensions are larger than the
overall building dimensions.

(1) Set the NSand EW WIDTH to 100 ft.
(2) Set the NS and EW SPACING to 20 ft.

N-S Wiwfr 0 It

N-S Spacinwg [ It

E-W Width: 1 It
E-W Spacimgi: It

@ North Anoo, 1:

SNorth Angle 2:

3-48
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SNOW LOADS LOADS

)) Hint: Use a rger spcing when using the single screen windows
graphics ibrary to deremse the number of lines drawn.

(3) Set te NORTHANGLE Ito 0 degrees. (See reference1m,,ual)
(4) Clickon an

e. Select INITIAL SHAPE SUZE command Irom the Layout pull-down.

N-S WicaI,: ft
E- W',dfK ft
Diemeu] ft

"Height: ft
Ptl. Thicknew 1&00 iM

Celukm Wkh PEDin
Oduietatian 01-S 4) -w
o Rak'tin inoid Siam

(1) Set the NS WIDTH to 20 f.
(2) Set the EWWIDTH to 75fl.
(3) Set the HEIGHT to left.
(4) Set the ORIENTATION to E-W since the ridge runs parallel to the

emst/west dimension.
(5) Click on OK.

f. Turn on STACK ON GROUND from the Layout pugl-down since we wIll
went the first object to sit on the ground.

)) Note: The current stack mode's command has a checkmark next to ft
and the icon Is highlighted.

g. Make sure no directions are locked. This allows shapes, edges, and
vertic to be moved in all three orthogonal directions.

S Note: A direction Is locked If there Isa checkmark next to the com- W 1 1~
mand or the Icon Is highlighted. Aw1~ lJ

3. Create the first floor building volume.
a. Select the CUBE Icon from the Draw Model tool palette or from the [•

Zriape pull-down. The shape will appear on ground plane to the propor-
tions selected under initial Shape Size. The Dimensions pop-up dialog
window will appear with all the dimensions of the shape indkated.
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sbadum - PRed 1bPs.
-I: ErWI id i.-m I0Z

V.C: =1& itl lE.*. MI li.,2

Titeudadd Dbgaum
WSI: [Ziw-If Ev-W CIO

(1) DragOn eshape to a ocalon on the ground panoeby movng he

) Note: Moving the mouse right/left moves the object eNst/west, while
moving the mouse away/toward moves the object notll/south.

(2) Click the left mouse key to fix the location of the cube. A dupli-
cale shape appears and Is movable.

(3) Double dick the right mouse key to exit the convnand and stop
adding shopes to the ground plane.

>) Note: Double clicking the right mouse key In any graphic command
will exit the command.

4. Creat the galeae roof form
a. Tum on STACK ON LAST SHAPE from the Layout pull-down. The next

seleled shape wi sit on top of the fast shape.
b. Select the PRIM icon from the Draw Model tool plette or from the

Shapes pull-down. The prism will appear on the last shape drawn, and
a pop-up dimensions dialog window will also appear. Click left mousekeyto knotthe prim.]Note: You do not need to double click the right mouse key to exit the

command since you cannot stock another shape on top of a prism.

c. Select the DEFINE UNITS command from the Layout pull-down.
(1) [etth SNAP INCREMEN. to 4 Inches to make It easer to set

the desired roof slope.

7d. (2) Click onOK.

L W IA Id. LOCK the NS and EW directions from the Layout pull-down. We only
want the vertical movement of the ridge allowed.

e. Select the DRAG EDGE command from the Edit pull-down. Solid square
handles appear on each edge of the constructed model.

>> Note: Only visible plane's edges can be dragged, and edges can only
be dragged In directions where all planes connecting to the edge
remain planar.

(1) Select the ridge edge handle by dickdng the left mouse key when
the pointer Is over the handle.
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SNOW LOADS LOADS

(2) Hold he righ mouse key down whi dang s o-e mane up and
down uril Ow roof slope appears 8.00 in 12 In I* dimensions
dalog box. The veucl height of #* prism becomes 6'-8.

)) Note: Holing the right mouse key down while dragging Is the vertical
dhsctlon for al drag commands.

)) Note: If you we hiving trouble d€lgging the edge to the 8 in 12 elope
wiAh the Mouse, use the keybword Inetecd. While holing down the

MAI] key, pse- the up and cdow arrow keys to dreg vertically. Pres
the Enter key to fx the localon. Pree the [Escl key to exit the
command.

(3) Clck Ih leM mouse key to Ix Ih poellion of ft dragged edge.
(4) Double dick 6w right mouse key to ext to command. Ole-

wise, you could now drag anowe edge.
"f. UNLOCK both 6w NS and Ew direclans. T e

5. This conmpin Mw model for this exmnple.

\~~ ~ .- • .... ... ,> . .. .

c __...... .... !<

I. -Select Itw LOADS AND DESIGN button to display the Loads and Design r
tool pa~lef.

l'l l l! A'l l III V! ,J- i,- lt

2. Select SNOW LOADS from the Loads pu-on menu or from thw snow
icon wli On Loacle Tool Palette. A snow boads pop-up dialog window

wNI.

3-7



LOADS SNOW LOADS

GWWSoomner POP*111
haomd.a FeSw: Iir i.
IE~smse C 1

Rt IeUSpupeT 0

a "
odwid Fftf-u: ou.x

R.Ehbam Am* ~

3. The Snow load cllog window contain the dedeon from completion of
the Criteria wkidows that were previously enterd for detemination of
sow de loacs.
a, Change any of the parameters upon which snow calculafons wil be

based. Any value within the window can be revised or added a this lime.

)) Note: Pop-up windows will appear to help make diecisons regarding
kmportac & Exposure factors, If these data window buttons are
selected for modlflcaion.

b. If sadlied, click on OK and the roof snow load calculalons wil auomat-
Wally begi.

c. A waning box may appear to prompt you If you will replace an exlstin
output 1e.

) Note: A pop-up dialog window will keep you Informed of the program's
progress to asumre you that it is still calculating and has not stopped
pracesing.

4. The buldlng plan mid a seclion elevation will appear upon comrpleton of
snow loades clculations. The varlos snow loads calculated wll appear
on the screen abov the roof with mganltudtes ad descriptors.

Unbalanced 284

Balanced 18.9

Combined 18.9

Snow Loads (pso

a. Drag the mouse to move the horizontal ine in plan to where you want
the sectlon cut made.

b. Click on the left mouse key to redraw the section at that location.
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a. DouIfl dicklhe right mouse key lo ftx O becNon cutl gcWo selected.
D. 11- 1utMiond ofbuildeling mondel and esnowloads.

1. ZoomIhe gmphlmonfsamen.
a. Mov ft mouse pokrr to ft Islt srow of Ihe Dstance Woo.
b. Cck on ihe moun, hie tO decremerl Oviewh dletmwi toward

you.

a Prem and hold ft le0 mouse key while trgg IIe mouse le and
rghttozoomIn ad ouL

d Realee 6he mouse key when 6w deWred zoom Is achieved
a. UL Ihe 6w d wow of1h Distane tool to zoom out.

2. Zoom a window on 6w screen.
a. Select to Zoom VWndow loon buhttn.
b. S•elae on comer of In6 window w lh left mouse buton.
a. Sdlct oppoel corew @1fw window wih to let mouse buton.

3. Pan ih scoon Imqe.
a. Saeat to Pan loon butlln with ft mouse pointer.
b. Drg 6he mouse to pan he view.

o. Ck 6he left mouse ky to ss Olhe Pan poeion.
4. Diey a prevous view by selctng 6w previous view Icn butt.
"5. View to mod-d mWd fh belarce snow load In wreimme 3-D.

a. Select 6w View puldown menu and select PERSPECTIVE (31). Trans-
p-e and solids we alo p aesi.

"6. Rosf to 3-D modl view and It snow load.
a. Clkk lftImOUm Ieykylw atItohdonfonan t•crclewhere you wantr d

view *UKi
b. To dynanicly ro~s 6w 3D vliw, hold to left mouse key down while

movng I6 mouse poinw, and drg blMack arrow around w cirlde in
W vwmvpolt window.

c. RPeAWm* h let mouse key when ft doesrda viheing angle Is achleod.
d You cmn also change 6w viewing height: nd distance similar to step 1. t~p
*. You may alo typ in On deslred angle, helgM, and dIslance.

7. VIew 6w unbalancd snow load In "-.

o0 C6W' 0 Gcoi-o

0 racpi moomive
0 Gsc Poapiev

Oir 0 OpmenFIou W

0 tied 0 eO=mhwd.Whd
0 Zon Aam -

SI •3 0-9
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LOADS SNOW LOADS

a. Select SHOW LOADS from the View pull-down menu ad a dialog
window of choices will appear.

b. Cick the left mouse key on the UNBALANCED SNOW LOAD.
c. Select OK. The 3-D snow pattern will be redrawn to reflect your choice.

) Note: The wind direction for this unbalanced case is also shown with
the model and will be in the direction of the lost section cut.

E. Generation of hard copies.
S 1. Return to the 2-D section cut.

a Select SECTION from the View men.

) Note: The 2-0 section that appears is dependent on the viewing
direction of the 3-D model. To obtain a section cut perpendicular to
the ridge, rotate the 3-0 view so that you are looking at a view that is
approximately the desired section cut. it is not necessary to adjust
the height or distance.

2. Print the screen Image.
a. Select PRINT SCREEN from the File pull-down menu on the CASM

menu bar. A pop-up dialog window will appear.

*00Iiw AMT t,.hwl."fP -an LPT 2
M"mOr Im , IFLmf: 6.6 Riot S
Top: 9g,",iM. o

0 VW mom Oiiim File

0 Ensed.e Wbwhmn Diem

O AoCAD ON Flo
rMrm•. tnt- *• $e,ý C0 Eum

0eIdId *1 Pmbalk 0 La~ndswe

SlaimmtSize: rAIPiafI I Ito

"Flo ICASM-C

b. Select PRINTER to print directly to the printer.

)) Note: Make sure your printer Is on-line and ready to print before
selecting OK.

c. Set the margins.
d. Select the desired page orientation.

e. Select OK to begin printing. A dialog window will appear to allow you to
cancel the printing.

Sending
CASM Seune

to

Epsmn 24 pin on LPTI :
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)) If you got an error mesage while 'rlnting, reWer to the Reference
M anulchepter tfor Infonmtion on resuming the print.

& Revw the aon load ceculdons on the scre.
a. Select PRINT DATA from fte File pull-down menu. The Print Data dialog 1

Wkwow wE lappeor. W
b. Select ff to includ the snow load text output file.
c. Doeelect d othe print data output oplions.
d. Select PJR flj anFL d enter an appropriate file name.
e. Select EXECUTE NOTEPAD to run Nolepad.

)) Note: We could have Wlcted Print to Printer to obtain a hard copy of
the ouMpt.

f. Soct OK to generate Oh Iole and execute Notepad. Notepad will
apper on fth scren.

UEf EdN Almick K
Peject rtorodtwg
Location Westover SF3
oslp Lead TN 5-609-1 1906

Time : d Sep 11, 1991 1:327 kN

.:-_==-=--=_--:... *OIIIableIRip ROOF Snow Load Design . .u4...U..

Flat Noof Snee Lead (PF)
PF - 1.7eCe*Ctel.Pg
Suew Exposure Category: C
Cc - 1.0
Mooted structure.
Ct - 1.1
lpertance Category: Ii - 1.6
Ps - 61.0 psF
PF - 21.S psf
Reof slope: 6.33 in 12
theta - 3 dles
Since theta ) 15 d, ewn. snow lead loes not apply.

4. Pnt the snow load calculations.
a. Select PAGE SETUP from the File pull-down menu. Set the let margin

to 0.5 and he right margin to 0.0 inches.

E:.

b. See PRINT from ft Rle pull-down mom to generate a hard copy.

SeSoled EXIT from the File pug-down menu to cloes Nopead. Redraw the
screen by clicking on Distance, Nf using the single mcren version.
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Exon I s m*w VAdIW#X1.T~l

Project I Dormitory
Location I Westover Are
Deign Load t 5-809-1 1906

Load s Thu Sep 12, 1991 12:32 PM

* * * * Gable/Hip Roof Snow Load Design *

Flat Roof Snow Load (Pf)
Pf - 0.7*Ce*Ct*1*Pg
Snow 3zjosure Category: C

Heated Structure.
Ct - 1.0
Zmportance Category: I
1 - 1.0
PI 30.0 pof
P- 21.00 psr
Roof Slopes 8.00 in 12
T h• e t a -3 4 g s

Since theta > 15 dog, min. snow load does not apply.
Since theta > 1/2 in/ft, rain-on-snow surcharge does not apply.

I if - 21.00 psf I
+-------------------------+

Sloped Roof Snow Load (Me)
Ps - CS*Pf
Roof Sli poryi No
Cs - 0.90-

I is - 16.90 psf I
.---------------------- +

Unbalanced Snow Load (Punbal)
Since 15 dog < theta < 70 deg, unbalanced condition applies.
Punbal - 1.5*Ps/Ce
+ ----------------

I Punbal - 26.35 psf I
-------- -------+

F. Save the bulding model with its snow loads applied for future reference.
E 1. Select SAVE from he File pul-down on the CASM menu bar. A pop-p

OEM (181g window Will appw.

Flu.. liE tbctIe OK I

m131 1 e¶cesum
9245rood gd &

9252whbs.bld
9271.b•l
cocecol.bM
defauk. bid

hoemi.id

Save Fil a IWe ODer:
ICASH Fss r.0w or I' q-" a

2. Type in the desired Fiename.

3. Click the left mouse key on OK.
4. The saved file can now be accessed as needed from OPEN in the File

pug-down.
Note: The extension bid is automatically added to the filename.
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Given: This -ahed rodf mple k Is Man tampage E-4 of TM S-9I g19o6. I is
a IeteMr (gdwer hIs 300 ooupsicy) ailed in a win area wilh a few
nerby coanlmus hre.t. It is the Mdeat anuhire In a rereationd cowisx.
"The bulling is heaMd nd the roof Is eahed 9 but-up roolng. hisaoaped in Milwakee, WM (not Chicago me ated in toe TM).

LENGTH - 150 CONCRETE CIRCULAR ARCH WITHSINSULATION AND BUILT UP

EAVE HEIGHT

HEATED

Requhd: Detefnn whiele n ba wicd unbakmiced snow bedsb.

Solution: An abbreovled dhctuln Is given here since le basically repeat
icem of .xanqle one.

A. Esltl~ab Crilteri.
1. "Iput lhe following dta kito tho PROJECT, REGIONAL, and SITE CRITE-

RIA delog windows:

PROJECT Profect name : Theater
Cr-y/Instalalon : kMtwaukie
Stae :Im
Deepgn Load : TM 5-09-1 19M6

REGIONAL Ground Snow Load : 35pef
SIE Snow h1 m : category II

Srnw Expoeur : category B
"Themnd Factor : Heated
Roof spery :3 1o
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B. Draw vokimer modmi

)> Note: There m many ways to construct the model. This example will
lkaMtte a different approach to some of the steps to emphasize the
variety of options.

1. Select DRAW MODEL from the menu bar.

2. Establish general layout requirements which are diferent than previously
estabIished.

a. Use the fobowing:
DEFINE UNITS (snap increment) :12 inches
SNAP TO UNITS : on
SHOW GROUND PLANE : on
DEFINE GROUND PLANE

WIDTH N-S : 100 feet
E-W : 200 feet

SPACING N-S : 20 feet
E-W : 20 feet

INITIAL SHAPE SIZE
N-S WIDTH :20 feet
E-W WIDTH :20 feet
HEIGHT :20 feet
ORIENTATION E-W

STACK ON GROUND PLANE : on
DIRECTIONS LOCKED : none

)) Note: The ground plane grid Is now rectangular for this example. You
may wish to Increase the viewing distance to make the entire ground
plane visible.

3. Create the first floor building volume.

a. Select CUBE and fix the initial shape location in the northwest orner of
the ground plane.

b. Modify the initial object dimensions to the required building proportions.
L(1) Select DRAG PLANE from the Edit pull-down. Solid square han-

dles will appear at the centrold of each visible plane on the object.

>> Note: Only visible planes can be dragged. Planes can only be dragged
In a direction perpendicular to the plane. Also, only a plane that has
all adjacent planes perpendicular to It can be dragged.

(2) Select the top plane handle with the left mouse key when the cur-
sor is over the handle. The selected plane will be highlighted and
the pop-up Dimensions dialog window will appear with the ob-
ject's dimenisions inseded.

(3) Drag the mouse toward and away to vertically change the top
plane's height above the ground plane to 18 feet.
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)) Note: Always move the mouse toward and away regardless of the
plane's required direction of movement. There Is no need to hold
down the right mouse key to drug a plns ver.ically.

(4) Click Ohe leAf mous key to Ix Ohe location of lie plane. The han-
di wil reppear to dow for additional drag plane operations.

(5) Select the south plans handls with the mouse as in sp 2.
(6) Drag the mouse toward and way until the N-S dimension shows

80 feet In the dalog window.
(7) Clkck the left mous key to Ix the location of te south plane.
(8) Select the eM plane hand, with the mouse.
(9) Drag the mose toward and away until the E-W dimension

shows ISO feet.
(10) Click Ihe left mouse key to lix the location of the east plane.
(11) Double dick the right mouse key to ext the Drag Plane coqn-

mand. This complete the first floor volume.
4. Create the barrel vault roof form.

a. Turn on STACK ON PLANE from the Layout pull-down menu to select W I
the appropriate plane to receive the barel vault.

)) Note: STACK ON LAST SHAPE could also have been used for this
example since the barrel vault connects directly to the tap plane of the
first floor volume.

b. Set the INITIAL SHAPE SIZE to 15 feet in height to reflect the required
crowi height.

)> Note: Barrel vault crown height maonLbe modified from a Drag Edge
or Drag Plane command.

C. Select BARREL VAULT from the Shapes pull-down on the Draw Model [,]
tool palette Icon. Sold square handies will appear at the coentrold of all
visble planes.

d. Select the top plane with the mouse. The barrel vault will automatically
appear and assume the proporions of the plane selected to receive the
barrel vault. The Dimensions pop-up dialog window will also appear with
current dimensions Inserted.

)) Note: The ridge of the barrel Is used to define Its orientation, which
was set to E-W under Initial Shape Size.

e. Click te left mouse key to fix the barrel vault shape to the selected
plane. Solid square handies will reappear to stack another barrel vault
on another plane if so desired.

f. Double click the right mouse key to e)dt the Draw Shape on Plane
command.

5. This completles the model for this example.
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AK iV,,.41 C. Develop snow loade on the root

1. Seled the LOADS AND DESIGN tool palette.

2. Select SNOW LOADS from the Loads pull-down menu or select the snow-Fill flake loon. A Snow Loads pop-up dialog window will appear.

Ground Snow:. • pd

Imopance Factr: I E'1. []

Exponme: 3 09

Themal Fact.: 1.0 a
011pu Rel: LSNOWOUT.TXT

Delin Ana L IJ uni

3. Verify parameters, mordfy as required, and select OK when satisdled.
Roof snow load calculations wiN automatically begin.

4. The building plan and a section wEi appear upon completion of the snow
load calculations.

D. Mmnipulation of the building model and its snow loads.

1. For details on the following abbreviated commands, refer to steps D-1
through D-7 in Snow Load Example 1.

a. Zoom the graphics on the screen.
b. Pan the screen Image.
c. View -+ Perspective 3D

d. View - Solid Object
e. Rotate 3D view.
f. Adjust the viewing height.

g. Adst the viewing distnce.
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h. Viw -- Show Load.
of Unbduiaed
OK

E. Gmeretion of hard copm.
1. For dels on toe blowing dbrevimle comn s, refer to stlos E-1 and

E-2 of Snow Load Exanmpe 1.

a. Viwpoint -+ Option - Sedion
b. File -+ Print Scren

Vf Pdnl
OK

• d12 A . 1 39 6 40.6340.8 1

Oalenced 24.3

Coflblfld 24.3

Snow Loads (psi)

2. Review and print #hsnow load calculations. For detals on he wblowing
abbreviated cornancds, refer to Mtps E-3 and E-4 of Snow Load Exam-
pie1.
a. Fle -+ Print Dda

o' Snow
v, Printm File
s Emoute Notmped
OK

b. Notpad -+ Fle - Page Soup

Lelt Margin :0.5
ighM Margin: 0.0

OK
c. Noleped -F ile -, Print

d NolW- Fl-e Exlt
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&xan* 2 SOMMOOR ouput.

Project I Theater
Location : Milwaukee
Design Load : TH 5-009-1 1986
Time Thu Sep 12, 1991 12:33 PM

a********************* Arched Roof Snow Load Design ***********************

Flat Roof Snow Load (Pf)
if - 0.7*C.*Ct*I*Pg
Snow Exposure Category: B
Ce - 0.9
Heated Structure.
Ct - 1.0
Importance Category: II
I - 1.1
PI - 35.0 psf
f - 24.25 psf

Roof Width : 80.0 ft
Crown Height: 15.0 ft
Equivalent Slope Theta - 21 deg
Since theta > 10 dog, mmn. snow load does not apply.
Since theta > 1/2 in/ft, rain-on-snow surcharge does not apply.
+-------------------
[ Pf - 24.25 psf I

Sloped Roof Snow Load (Ps)
Ps - Cs*Pf
Roof Sli pery: NoCs - 1.09P

+---------------------+I Ps - 24.25 paf I
4-----------

Unbalanced Snow Load (Punbal)
Since equivalent slope, theta, is 21 deg
10 dog < theta < 60 dog, unbalanced condition applies.
Where slope at eaves - 41 deg
Use Case II

Crown
Punbal - 0.5*Ps

-------------------------- +
I Punbal - 12.13 psf I

30 day point )30.4 ft from crown)
Punbal - 2*Ps Co
+- ----------------------
I Punbal - 53.89 psf I

rave
Height of save above grade or lower roof: 18.0 ft
Punbal - [2*is/Ce]*(l-(phi-30)/40]

I Punbal - 39.07 psf I
+--------------------- ....--

F. Save the building model with he snow loads applied for future reference.
1. Save as filename: TUTOR2. BID.
2. Refer to steps F-i through F-4 in Exanm 1 for details on the following

commands.

a. File - Sav
Enter flenamne

OK
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E xempb Two is opeet sfor a crown height of 5.0 feet to test the snow design.o • f when the equivalent slope Illhta Is low than 10 degrees arid no

unbelmoed snow load Is requied.

A. Eutablsh Criteril

1. Dtawll be reud from Exame 2.
B. Draw Vonlumtrlc Model

1. Select OP from the Rie pull-down menu on the CASM menu bar. j•
a. Select FIlmnme: TUTOR2.BLD (file created in Example 2) from the

scrol box Ies on the pop-up dialog window.
b. Click the left moure key on OK to load the building date. The barrel

vaulted builing will appear on the screen.

)) Note: If you were working on a different building, a warning pop-up
box may appear to save that building's data before it loads the new
data.

2. Select DRAW MOEL from the CASM menu bar.
3. Delete the barel vail shape.

a. Select PERSPECTIVE 3D from the Options pun-down menu.
b. Select DELETE SHAPE from the EdIt punl-down mnu. Awarning pop-up I

box will appear statng that snow loade wiU need to be recalculated.

Snwleads will need to be recalcuatd

) Note: Anylkte snow or wind loade have been calculated, and then an
attempt is made to alter the geometry, this warning box will appear.

c. Clkck the left mouse key on OK and solid squere handles will appear at
the oentrolds of the vislble plames.

)) Note: More then one handle will appear for each constructed shape.
Selecting any one of the handles for a given shape will delete the
entire shape.

d. Seled one of the barrel vault handles with the mouse and the shape is
deleted. Handles will reappear to allow deletion of any remaining

e. Double dick on the right mouse key to exit the delete object command.
4. insert a new barrel vault with a crown height of 5 feet.
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a Set the INITIAL SHAPE SIZE to feot in height to reflect the new crown
LTh

Sb. Turn on STACK ON LAST SHAPE from the Layout pull-down menu.

c. Select BARREL VAULT from the Shapes pull-down menu. The beael[vault roof wil appew on top of the lM shape.

d Click on the let mouse key to add the barrel vault.

)) Note: You do not need to double click the right mouse key to exit the
command, since you cannot stack another shape on top of a barrel
vault.

5. This completes he modal for this example.

C. Develop snow loads on the roof.
1. For details on the following commands, refer to steps C-i through C-4 of

Snow Load Example 1.
a. Loads and Design -+ Loads -+ Snow

Review values

OK

D. MAfnipulatIon of building model and Its snow load.
1. For details on the following abbreviated commands, refer to steps D-1

through D-7 in Snow Load Example 1.
a. Zoom the graphics on the screen.
b. Pan the screen image.
c. View -+ Perspective 3D

d. View -- Sold Object
e. Rotate 3D view.
f. A4ust the viewing height.

g. Adut the viewing distnce.
h. View -+ Show Loads.

V' Unbalanced

OK
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gggencg 24.3
b 24.3

Snow Loads (090

E. Generation of hard copbe.
1. Print a 2-D section aW odoulilans. For deidle on he folowing abbrevi-

doconlwi, refr to stps E-1 trough E-4 of Snow Load Exanple 1.
a. VIompoint -~Opton -+ Section
b. File .-+ Print Screen

Vs Printer
OK

C. File-* Pdnt MM
le Snow
v, Pint to Fle
o ESxmcue Noe
OK

d Not d -+ Flo -+ Pop Seob*
Leot Margin: 0.5
Rlight Margin :0.0
OK

*. Nolepad -, FIo . Print
f. Notepad . Fibe - Exit
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Exineb 3 8inmob MOW*:

Pro ject t Theater
Location : Milwaukee
Doaign Load i TN 5-809-1 1986
106 1 Thu Sep 12, 1991 12:33 PM

********************** Arched Roof Snow Load Design ***********************

Flat Roof Snow Load (Pf)
Pf - 0.7*Co*Ct*I*Pg
Snow .fosure Category: B

Heated Structure.
Ct - 1.0
Importance Category, 11
I - 1.1
P; - 35.0 pef
Roo; 24.25 pof

Width : 80.0 ft
Crown Beight: 5.0 ft
Equiva7,ent Slope Theta - 7 dog
Check minimum Pf where theta <- 10 deg
When Pg > 20.0 psf, min Pf - 20*1
Min Pf - 22.00 psf
Since theta > 172 in/ft, rain-on-snow surcharge does not apply.
+-------------------
I Pf - 24.25 paf I

Sloped Roof Snow Load (Ps)
Ps " Cs*Pf
Roof Slippery: NoCs - 1.O0
4.-----------------------------+

Ps - 24.25 psf I
---------------------- -'-+I

Unbalanced Snow Load (Punbal)
Since equivalent slope, theta, is 7 dog
Theta < 10 dog or > 60 dog, unbalanced condition does not apply.

F. Save the building model with its snow loads applied for future reference.
1. Selet SAVE AS from the Fie pull-down menu on the CASM menu bar.

This alows us to save the buildin data in a difernt 1119 from Examile 2.
>> Note: Selecting SM would have replaced the existing file without

allowing you to change the filename.

2. Type in Filonarm : TUTOR3.BLD.

3. Clck mouse on OK.
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E Two e b•oraarwn heig o 10 et to met Mtsnow design
qu m 8 -ft for a CASE I e n I1• dom kinduds an unbldaned snow load.

RWest ofh sp of -Ewano I big Awb~e 1we a'o M& hato 10 feet

ExanmW 4 Mnod a~:

Unbalanced . 22. 33a0 39.6 45.0 53.9

BSI4nCe 24.3

CoMblned 24.3

Snow Loads (psi

=roject i Theater
oation : Milwaukee

Design Load t TM 5-609-1 1986
Time : Thu Sop 12, 1991 12:34 PM

•* ** * * Arched Roof Snow Load Design *****

Flat Roof Snow Load (Pf)
Pf - 0.7*C**Ct*I*Pg
Snow FpoTaure Category: B
Co - 0.9
Beated Ptruoturo.
Ct - 1.0
Imortance Category: II

S35.0 p3fp, 24.25 psf
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Roof Width 6 $0.0 ft
Crown Neightt 10.0 ft

iu valenSlope Theta . 14 deg
S noe theta > l0deg, mI. snow load does not apply.
S nce theta > 1/2 mlntt, rain-on-anow surcharge does not apply.

I Pf - 24.25 puf I

Sloped Roof Snow Load (Pa)
Ps - Cs*Pf
Roof Slipperys NoCm 1. ore

I Ps - 24.25 paf I

Unbalanced Snow Load (Punbal)
Since equivalent slope, theta, in 14 deq
10 dog<theta < 60 deg unbalanced condition applies.
Where alope at saves -i dog
Use Canal

Crown
Punbal - 0.5*P.
4.------------------------+
I Punbal - 12.13 paf I
+-------------------

Dave
Punbal - 2*Ps/Ce
4.------------------------+
I Punbal - 53.89 psf I+ --------------- +
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Vxw*Two Wmp-d df a n hwght 040 I4 to tet te nwowcdsign

WIN 9 ne for a CASE III @ onm, woirei 'eaw ' b now Iocia d ft
pN - 70aaotion of S3feehtom twcwn.

Avoidatd U, aftm of Examo a. bd t~ 0e*. , ~mw Weaft to 40 foa

Exawvb 5 swiid muot

Unbalanced 107 1.41, 0.0

Balanced 21.3

Comnblned 21.3

Snow Loads (psi)

Project : Theater
Location s Milwaukee
Design Load : TH 5-809-1 1986
Time i Thu Sop 12, 1991 12035 PH

~~*~ *~~~ &rched Roof Snow Load Design************

riat Roof Snow Load (Pf)
Pf - 0.7*Ce*Ct*I*Pg
Snow EX osure Category: 3
Ce - 0.r
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Rooted Structure.
Ct - 1.0
Importance Category$ II
I - 1.1

" °35.0 paf
24.25 paf

Roof Width z 80.0 ft
Crown Heights 40.0 ft
Equivalent Slop. Theta - 35 dog
SIne, theta > 10 dog, mmn. snow load does not apply.
Since theta > 1/2 MItt rain-on-snow surcharge does not apply.
+------------
I Pf - 24.25 paf I
+----- ---

Sloped Roof Snow Load (Ps)
Pa - Cs*Pf
Roof Sligporys NoCo - O.8B

I Pa - 21.34 paf I
- - - -

Unbalanced Snow Load (Punbal)
Since equivalent slope, theta, is 35 dog
10 dog <theta < 60 dog, unbalanced condition applies.
Where slope at eaves - 90 dog
Use Case III

Crown
Punbal - 0.5*Ps
+-------------------------
I Punbal - 10.67 psf IS------------+

30 dog point (20.0 ft from crown)
Punba - 2*Ps/Ce+0--------------0_---------+

I Punbal - 47.42 paf I
4--------------------

Cave
Height of save above grade or lower roof: 18.0 ft
70 dog point (37.6 ft from crown)

I Punbal - 0.00 psf I
-------------
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G Two is rped dfor the original crown height of 15 feet, but with a zero
e vabo ograde. The rch thus orinOn f grade. This Is to

iusrmi the alterrnid distribuilon of snow accumulation when a lower roof or grade
exisle wlthn 3 let of the eoav.

This example could begin as a new buidng; howovsr,11t wil be approached by
opening te saved Example 2. This ellminates reentering the Deoi Crieria.

A. Esablish Criteria.
1. Aready entered In Exenple 2.

B. Draw Voumetric model.
1. OPEN Fienane: TUTOR2.BLD (fie was created in Example 2).
2. Select DRAW MODEL tool palett. [1 ]

3.Delete both exitin shapes.
a& Select PESLM 3 from the Options pull-down menum.
b. Select DELETE SHAPE from Edit pull-down menu.

c. Seect OK n the waming pop-up box to indicate that snow loads wiN
need to be recalculated.

d Select one handle on the barrel vault shape.

e. Select one handle on the cube shape.

)) Note: You wil not need to double click the right mouse key, since then
are no more objects to delete.

4. Draw the new barrel vault on the ground plane. [ ']

a. Turn on STACK ON GROUND.

b. Select BARREL VAULT.

Oopsl The object size does not reflec the required proportion for this
examnple. The editing functlions cannot be used to completely revise the barrel
vault size.

c. Double dick the right mouse key to exit the command and not add the
barrel vault.

d. Set the INITIAL SHAPE SIZE as follows: I' 1
WIDTH N-S :80 feet

E-W :150 feet
HEIGHT :15 feet
ORIENTATION :E-W

e. Select BARREL VAULT again.

f. Click he left mouse key to add the shape.
g. Double dick the right mouse key to stop adding barrel vaults to the

ground pl-.
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I.bihs con"Oetm 00e.0"e for thi example.

C. Develop snow loads on the roof.
D. Manll•Ite the bulding model and Its snow load.

Unbalanc9d 261 396 4o.853.9 53 9

Balanced 24.3

Combined 24.3

Snow Loads (psf)

E. Generate hard copies.

F. Save the building model with its snow loads applied for future use.

Examole 6 samii oua"ut:

Project : Theater
Location : Milwaukee
Design Load : TM 5-809-1 1986
Time : Thu Sep 12, 1991 12:36 PM

•*****************~~ Arched Roof Snow Load Design ****** ***

Flat Roof Snow Load (Pf)
Pf - 0.7*Ce*Ct*I*Pg
Snow Flosure Category: B
Cem .
Heated Structure.
Ct - 1.0
Importance Category: II
I - 1.1
P - 35.0 psfPf-24.25 psf
Roof Width : 80.0 ft
Crown Heiqht: 15.0 ft
Equivalent Slope Theta - 21 deg
Since theta > 10 deg, min. snow load does not apply.
Since theta > 1/2 in/ft, rain-on-snow surcharge does not apply.
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I if - 24.25 puf I

Sloped Roof Snow Load (Ps)
Pa - Cs*Pf
Roof Sligporys No
Ce - 1.0

I Ps - 24.25 pof I

Unbalanced Snow Load (Punbal)
Since equivalent slope, theta is 21 dog
10 dog <theta < 60 dog, unbajanced condition applies.
Where slope at saves - 41 dog
Us: Case a

Crown
Punbal - 0.5*Ps

------------- +
I Punbal - 12.13 paf I
------------- +

30 dog point (30.4 ft from crown)
Punbal - 2*Ps/Ce
-------------------------+
I Punbal - 53.89 psf I
+------------- +

Nave
Height of save above grade or lower roof: 0.0 ft
Eave <- 3 ft above grade or lower roof.
-----------
I Punbal - 53.89 psf I+-------- +
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* DRIFTED AND SLIDING SNOW
Drft my occur on lower roofs sited wthn 20 feet of a higher adacent structure

and also from projections above a lower roof. These projections may be
parapets, penthouses, stair and elevator projections, mechamial equipment, etc.
The snow load algorithm searches for the drlft criteria stated aboi directly from the
building model.
Sliding snow occurs on roofs situated below gable or shed roofs having a sope (or
equivalent slope in the case of barrel vaults ) greater than or equal to 2 In 12.

Lower roofs which are located below roofs having a slope (or equivalent slope)
greater than or equal to 2 in 12 shall include sliding effects per the criteria detailed
by the Metal Building Manufacturer's Association (MBMA) document, Low Rise
Building Systems Manual, 1986. The following example illustrates the procedure.

D imensions, siting, and location are the same as Example 2. The addition is
unheated, but the theater is heated. This examnple is predominantly taken from

TM 5-809-1 1986, page E-6.

Given: A lean-to roof structure for a storage and office addition adjacent to a taller
theater roof.

185 8011__012'
1•_ THEATER "-' - . .

Required: Find the design snow load on the lean-to roof, including drift and sliding
considerations.

Solution:

'• A. Establish Criteria.
1. Open Filename: TUTOR2.BLD (file was created in Example 2).

B. Draw volumetric model.

[• 1. Select DRAW MODEL.
a. Select PERSPECTIVE 3D from the Options pull-down menu.
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2. Oopsl The ground plane Is of Insufficient size to add the shed in this ex-
ample I the bulding Is centered on the ground plane width.
a. Increse the Ground Plane N-S WIDTH to 140 seet.

3. Add the shed.
a Turn on STACK ON PLANE.
b. Rotate the 3-D Viewpoint of the building so you are looking from the SE

c. Select CUBE and handles wil appear. s
d. Select south wall handle and the cube will expand to match the wal

dimensions.
e. Click the slo mouse key to fix the shed.
f. Double click the right mouse key to exit Stack On Plane command.
g. Proportion th shed.

(1) Drag the shed roof plane down 6 feet from the barrel vault save
using the drag plane command.

)) Note: The height shown In the Dimensions pop-up dialog box will be
12 feet.

(2) Drag the east plane of the shed to the west and make the length
of the shed 40 feet.

(3) Drag the south plane of the shed to make its width 18 feet.
(4) Double dick the right mouse key to exit drag plane.

h. Create lean-to roof.
(1) Select TAPE MEASURE from the Edit pull-down menu.

)) Note: Roof slopes shown In the Dimensione dialog window may not
be correct for a Cube. This Issue can be avoided by checking roof
slopes with TAPE MEASURE.

(2) Position the mouse pointer at the NE upper vertex of the shed.
Click the left mouse key. A red dot will appear at the vertex.

(3) Position the mouse pointer at the SE upper vertex of the shed.
Click the left mouse key. A red dot win appear at the vertex, and a
dashed red line will connect the two dots. A pop-up Measure dia-
log window wiN appear displaying data regarding the dashed line
between those two red dots.

>> Note: You cannot edit the data In this dialog window. The values In
the data blocks will change as you drag an edge which Is connected
to the vertices.

>> Note: On the single-screen CASM version you may need to move the
Measure dialog window to a more convenient location on the screen. [s

(4) LOCK the N-S direction.
(5) Select DRAG EDGE and handles will appear.
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(6) Select the upper south edge of the shed. Hold the ht mouse
key down while moving it up md down. Drag te edge veically
Untll ti N-S slope in the Mesur dialog window reeds 2.00 hI
12.

N-S: 1 ft

ETW L: • ft
Vedicl I~ft
Tnm Logll- 1 9.51f

N-S Siqw in 12

E-W Slope: in 12

Trne Slope: [ in 12

(7 Cfck the left mouse key to fix the roof slope.
(8) Double dick the right mouse key to exit the Drag Edge command.

(9) Seled CANCEL on the Measure dialog window to stop tape
measuring.

)) Note: Tape Measure remains active until It Is canceled.

(10) UNLOCK the N-S direction.
4. This completes the model for this example.

C. Develop snow loads on the shed roof.
1. Selec LOADS AND DESIGN.
"2. Select SNOW LOADS. A pop-up dialog window wil appear.

a. Select the THERMAL FACTOR for an Unheated roof.II Note: The barrel vault portion of the building Is heated, while the shed
Is unheated. The user must decide for which portion of the total
building results are required. For this example, the shed roof Is under
consideration; thus, "unheated" was chosen. The barrel vault snow
loads will therefore not be correct. A separate snow load study Is
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rsquimd for the bar vault, which will then makle the shed output
Incosect.

b. Select Inortano Ciegoay !, since tie shed ham an ocupercy less
111n 30 people.

c. Select OK when aileld with al Ve pu telers. Root now load
calculaton wil omcy b•Ign. A pop-up dildog box will keep you

rmed of #w progrmnis progress.
d. The bu1l ig pion md a secn will appear when the colculations we

conMqel. Nole tMadrt aid slding sno values exist over the shed
porton of he roof.

D. Manipulate the building model and Its snow load.

U AfMnwed M3A2204 43263 .42.6

Balmeed 254

D.3

NOV. 00

Con*~d 2665 120.0

Gnow Loads (P.0

E. Genmate hard copies.
F. Save the building model with its snow loads applied for future use.

Example 7 •ouleut:

Prolect s Theater
Loca ton i Milwaukee
Design Load a TM 5-809-1 1986
Time : Thu Sep 12, 1991 12:37 PM

********************** Arched Roof Snow Load Design *******

Flat Roof Snow Load (Pf)

Pf - 0.7*Ce*Ct*I*Pg
Snow Exposure Category: BCe - 0.9
Unheated Structure.
Ct - 1.2 I f
Ip.ortance Category: I Invalid for barre
1 -1.0

-- .35.0 psf

,I 26-4 ,fS0 ft vault rof portionn.
Roof Width 800f I
Crown Heiqht: IS.0 ft
Iquivalent Slope Theta -21
Since theta > 10 dog, m l.• ow load does not apply.
Since theta > 1/2 in/ft a--on-snow surcharge does not apply.

I Pf - 26.46 pgea4 I

Ps " Cs*PEfRoof Slory d No

Ca_------ ...........L+

--- 2 -.46 ---f
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Unbalanced $now Load (Punbal)
Sinace equivalent aloe theta in 21 deo
10dg <theta < 60 dg unbalanced condition applies.
Whorme lope at eaves - 41 dog
Use CaIe I

Crown
Punbal - 0.5*Ps
+-------------------------

Punbal - 13.23 psf I

30 deq point (30.4 ft from crown)
Punbal - 2*Ps.Ce

Punbal - 58.80 pea
-------------- +

gave
Height of save above grade or lower roof: 18.0 ft
Punbal - (2*Ps/Ceo*[1-(phi-30)/40j

I Punbal - 42.63 pof I
+-------------------

************~~ Arched Roof Snow Load Deal *******

Flat Roof Snow Load (Pf)
iPf - 0.7*CO*Ct*I*Pg
Snow Zxposure Category: S

Unheated Structure.
Ct - 1.2
Importance Category: I
I - 1.0
P 35.0 psf

26.46 pa, fo
Roof Width : 80.0alid for barrel
Crown Height: 15.0 ft
Equivalont 81ope That - lafSince theta > 10 dog, mineTo M 110 9 ty
Since theat > 1/2 n/it, rain-on-snow surcharge does t apply.
I--------------------

I Pf - 26.46 psf I
-------------- +

Sloped Roof Snow Load (Ps)
Ps - Ca(Pf
Roof Slippery: No
Cs - 1.09p

I Ps - 26.46 psf
------------------

Unbalanced Snow Load unbal)
Since equivalent sale, theta is 21 deg
10 dog <theta < 60 dog, unbalanced condition applies.
What av s - 4 dog

Crown *P32
Punbal - 0.5*
---------- -----------+
I Punbal - 343 psf I
I-------- ----- -------------4

30 do pot 130.4 ft from crown)

I--------------------------
__Pu aI - 58.80 paf I

+.------- -------------------+

He ht of eave above grade or lower roof: 6.0 ft
P al - (2*Ps/Cej*(l-(phi-30)/40]

----------------- +

******************* Flat/Lean-To Roof Snow Load Design *

Flat Roof Snow Load (Pf)
Pf - 0.7*Ce*Ct*I*Pg
Snow EXour. Category: B
Ce ,, 0.
Unheated Structure.
Ct - 1.2
Importance Category: I
I - 1.035g .0 pof

26.46 paf
Roof Slope: 2.00 in 12
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Thetahs -9 d
Check minim Pf where that& <- 15 dog
When Pg > 20.0 pat, min Pf - 20*1
in Pf - 20.00 pat
Since theta > 1/2 in/ftt rain-on-anow surcharge does not apply.

B Pt - 26.46 pef I

Sloped Roof Snow Load (Ps)
to - Cs*Pf
Roof Slipery, No
Ca 1.0

I Pa - 26.46 pat I
4------------

* * ** Drift Snow Load Design *

Po 335.0 pef
now Density - 20.0 pef

Pa 26.5 paf (rain-on-anow surcharge not included)
Pa/denaity

hb - 1.32 ft
Projection Height - 6.00 ft
ha - heiqht-hb
hc - 4.68 ft
hc/hb - 3.54 >- 0.20 Therefnre consider drift load.
ZIportance Category: I
I - 1.0
Snow sxpoure Category: 5
Co - 0.0
Separation - 0.00 ft
hd - 2*T*Pi/Ce*denaity*(20-s/20) <- he
hd - 3.9 t
hd <- he
Pd - hd*density
----------- -------

I Pd - 77.76 psf I
+-------- --

Width of drift for L - 40.00 <- 50 ft: V - 3*hd >- 10 ft.
-------------------------
I V - 11.67 ft I
+--------------------+

** ** Sliding Snow Load Design *

Theta - 21 do > 2 in 12, therefore sliding snow.
Projection Height (hr) - 6.00 ft
Separation - 0.00 ft
Separation distance < hr and < 20 ft
Xncreasae in drift height: ha - 0.4*hd
ha - 1.56 ft
hd + ha <- ha
hd + ha - 5.45 ft
hc - 4.66 ft
Neight used - 4.68 ft
P d 4 Ps - height*density

I Pd + Pa - 93.54 pf I
+----- ----

Notes for slidinq anow:
Calculations based on MM% 1986.
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Given: This multiple-gmble roof example Is taken from page E-2 of TM 5-.09-1
1966. It Is a warehouse located in Anchorage, Alaska, and te alse Is a
windy field with a few birch trees planted nearby. It Is an unheated structure
with roofing that creates a rough surface. The following dimensional data Is
given, and tewe are no adlacent structures.

ROUGH SURFACE

O==ARCTAN 4/12-180

UNHE:ATED1 
'

30' 30'

LENGTH - 120'

Required: Detenmlne the balanced and unbalanced snow loads.
Solution:

A. Establish Criteria.
1. Ir.yut the following data Into the PROJECT, REGIONAL, and SITE rite-

de dialog windows:
PROJECT: Project Name : Warehouse

ChylInstalallon : Anchorage
State : AK
Design Load TM 5-809-1 1986

REGIONAL: Ground Snow Load :45 psf
SITE SNOW: Importance Category I

Exposure : Category B
Roof Slippery no
Thernal Factor : Unheated

>> Note: The CASM program uses the abbreviations for the names of
states rather than the full name. The Insertion of AK for Alaska
switches the program from TM equation 6-1a to 6-1b.

B. Draw volumetric model[ ~ ~ I . Select DRAW MODEL from the CASM menu bar.
2. Establish general layout requirements, which are different than previously

established.
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Use Infheollowing:
DEFINE UNITS (snap Inammnwt). Inches
SNAP TO UNIT8 :on
SHOW GROUND PLANE :on
G(ROUND PLANE

WIDTH N-S :140feet
E-W :140eset

SPACING N-S :20 feet
E-W :20%fet

INITIAL SHAPE SIZE
N-S WIDTH :120feet
E-W WIDTH : 60 fet
HEIGHT :lefet
ORIENTATION : N-S

STACK ON GROUND PLANE : on
DIRECTIONS LOCKED : none

1. Place a CUE on the ground plant wNh 1he requied dlmmnsons.
2. Draw Ihe mirUplv-gd ie roof.

a. Change the olowing INITIAL SHAPE SIZE values:
E-W WIDTH :30.0 feet
HEIGHT : 5.0 feet
MAKITAIN INITIAL SIZE : on

)) Note: If MaIntain Initial Size In ON, the proportions of the shape when
stackled wil not be adjusted to the size of the plane.

b. Turn on §TA&K ON PLANE.
c. Add one helf of the munple-g" roof.

(1) Select PRISM from the Shapes pul-lown menu. Handles wi ap-
peow on al the vM*bl planes.

(2) Select the top plane of the cube with the ms pointer. The
plane Is highighe arnd a prism wE appear at the Inital Shape
Size of 30.0 feet wide, 120.0 feet long, and 5.0 feet high at the
(anOr of he plane.

(3) Moai the mouse left and right to position the prism at one edge
of the cube.

(4) CIck the left mouse key to fix the position of the prism. Handles
wil appear on planes to stak another prism onto.
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(5) Select the lop plane of the cube with the mouse pointer. The
plane Is highlighted, and a prism will appea on top of ti. cube.

(6) Move tihe mouse let and right to position the prism at the other
edge on the cube.

(7) Click the left mouse key to Ix the position of the prism. Handles
wIl appear on planes to stack another prism onto.

(8) Double dick the right mouse key to stop stacking prisms on

3. This completes cmation of the model.

A Develop snow loads on the roof.
.B Manipulate the building model and its snow load.

97 2
Unbalanced T0
Balanced 292B1C~ - I L • r, , r -r = I I

Conbined 29 2I I • , L I JL I [ , J I

Snow Loads (psi)

C. Generate hard copies.

D. Save the building model with Its snow load applied for future use.

Example 8 swnAal ou :

Project : Warehouse
Location : Anchora1e
Design Load TM 5-809- 986
Time : Thu Sep 12, 1991 1:17 PM

* * * Multiple Folded Plate Roof Snow Load ; ;n *

Flat Roof Snow Load (Pf)
Pf - 0.6*Ce*Ct*I*Pg
Snow Exposure Category: B
Ce 30
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Unheated Structure.
Ct - 1.2
Importance Category: I
I - 1.0
Pg - 45.0 psf
Pf - 29.16 pof
Roof Slope: 4.00 in 12
Theta - 16 dog
Since theta > 15 dog, min. snow load does not apply.
Since theta > 1/2 in/ft. rain-on-snow surcharge does not apply.
+-------------------
I Pf - 29.16 psf I
------------ +

Sloped Roof Snow Load (Ps)
Ps - Cs*Pf
Roof Slipperyt No
Ca - 1.0

+----------------------+I Ps - 29.16 psf I
------------

Note: See Gable output for first windward and last leeward slope.

Unbalanced Snow Load (Punbal)
Ridqe

Punbal - 0.5*Pf

I Punbal - 14.58 psf I
------------------------ +

Valley

Punbal - 3*Pf/C.
Punbal - 97.20 psf
Height of unbalanced load - 4.86 ft <- height of ridge - 5.00 ft

I Punbal - 97.20 psf I
------------------------ f

*~******************* Gable/Hip Roof Snow Load Design *

Flat Roof Snow Load (Pf)
Pf - 0.6*Ce*Ct*X*Pg
Snow Exposure Category: B
Ce -
Unheated Structure.
Ct - 1.2
Importance Category: I
I - .027 - 45.0 psf
P - 29.16 psf
Roof Slope: 4.00 in 12
Thert - 18 dog
Since theta > 15 deg, min. snow load does not apply.
Since theta > 1/2 In/ft, rain-on-snow surcharge does not apply.

I Pt - 29.16 psf I
+----------------------- +

Sloped Roof Snow Load (Ps)
Ps - Cs*Pf
Roof Sl ppery: No
Cs - 1.00

4.-------------------------+I Pa - 29.16 psf I
------------- +

Unbalanced Snow Load (Punbal)
Since 15 deg < theta < 70 dog, unbalanced condition applies.
Punbal - 1.5*Ps/Ce
+--- ----- --- +
I Punbal - 48.60 psf I
-------------
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WIND LOADS
pT edOn inchidm emnps of wind koad dsgn for (1) main wind forme

rWM g ems, (2) baIi oqxons ramd cladng, md (3) unencloed
bulInq& Subkopics under each of #mes #ma caegorie wi1- :1 ad a various roof

xun mand bukdt helghli to Nhnbvfe @1 provion of Oe Trd-erSol Load
Ammlvaion for BA"lm Tedw"c Menuul, 19Me.

* Main Wind Force Resisting Systems

even: This one-eloy gded roof indust buidlng is m eanple tWmen from page
D-I of TM -09-1 1906. It Is to be ued for stomge and maintlenace of
equipmenk ft Is Waled in Huntsvie, AL mad Is ailed in epasure calegory
C. See Eustrdon below:

SECONDARY 9RACING IN PLANES OF
UPPER AND LOWR CHORDS OF TRUSSES

OPENINGS ON REAR AND END
WALLS ARE APPROXIMATELY 10%.
OPENINGS ON FRONT WALL
ARE 48X.

Required: Determine Ihe exemmal pressures and suctimn on aN surfae for wind
pepeiccular mad parallel to li rkig.

Solution:

A. Establish Crteri.

1. Select CRITERIA from the CASM menu bar and scroll down the pull-
down menu to PROJECT.

2. kIse the following data:
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P. name: bx w buildng
CityAnstalton: HunwA~4e
State: AL
Design load: TM5-809-1 1986

) Note: No database exists for Huntsville and you win have to fil In any
other useful data. The elevation above sa level Is not used In this
example, and a default factor of 0.00256 Is assumed to reflect air mm
density for the s-called "standard atmosphere" in calculations of
velocity pressure qz. Select oK when finished Inputting data.

S3. Select CRITERIA for a second time and scroll down the pug-down menu
to REGIONAL.

4. Inser the folowing data Into the appropriate boxes within the REGIONAL
WINDOW:

Basik Wind Speed: 70 mph (from the basic wind speed map)
Coastal : no (leave the box blank)

)) Note: It Is Important not to omit consideration of coastal. If you click
on the box, an X will appear, Indicating that you are within 100 miles
of the coastline. You will be asked for the distance later. Should you
leave the box blank, it Is assumed that you are inland and 100 miles
will be the default value used later.

5. Select OK when finished, since no other data is required here.
6. Agaln select CRITERIA and scroll down the pull-down" menu to SITE.
7. Insert the following WIND data into the appropriate boxes within the SITE

window:
Importance 1.0
Exposure : C

The pop-up dialog windows will assist you in the selections above.

)) Distance to oceMnline: If the coastal box was left blank, 100 miles will
exist here. This value cannot now be changed. If coastal was
checked X, you may enter any number less than 100 miles.

8. Select OK when you have finished entering data. The CASM program
will retum to the CASM program window.

i ] B. Draw volumetric model.

1. Select the DRAW MODEL tool palette.
2. Establish general layout requirements for this example.

a. Use the following:
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DEFINE UNITS(snap Increment): 12 inches
SNAP TO UNITS on
SHOW GROUND PLANE on
GROUND PLANE

WIDTH N-S :100 fet
E-W 100 feet

SPACING N-S :20 feet
E-W :20 feet

INITIAL SHAPE SIZE
N-S WIDTH :20 feet
E-W WIDTH :75 bet
HEIGHT :18feet
ORIENTATION : E-W

STACK ON GROUND PLANE on
DIRECTIONS LOCKED : none

3. Create the first floor buiking voume.

a Select CUBE .nd center on the ground plane.'-n

4. Create the gal"e roof form.
a. Turn on STACK ON LAST SHAPE from Layout pull-down menu.

b. Select PR ISM . I ns- J1
c. LOCK the N-S and E-W directlions.
d. Select DRAG EDGE from Edit puU-down menu. Lower the ridge to 6 feet

In height by selecting the handle on the ridge with the mouse pointer and E
by holing down the right mouse key while dragging the mouse towardyou. I l

e. UNLOCK the N-S and E-W directions. rns Itewllr1

5. Create wall openings.

): Note: It Is not necessary to draw all the wall openings on every
elevation, If you already know the Internal pressure coefficients
(GCpi) for your model. The computer will automatically compute the
required GCpI If you are uncertain as to whether you meet the criteria
upon which GCpi values are based. We will let the computer do the
calculations for us In this example.

a. Select the DRAW STRUCTURE, tool palette.ItiII
b. Select VERTICAL STRUCTURAL PLANE from the View pull-down

menu. Handles will appear on the visible vertical planes. l l
c. Select the south plane with the mouse and a 2-D elevation of the

selected wall wi appear.
d. Create the continuous top window opening.

(1) Select ADD OPENING from the Grid/Open pull-down menu. A
Tributary Area dialog window will appear which shows the dis-
tance of the mouse pointer from the lower left comer of the 2-D
view, lengths of the opening, and the tributary area of the open-
Ing.
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7Di9. ht Im-7om4t comm:

Ht. I,. ft
Hmkunta F Iw]ft

Vskdicd 1STe ft

VlclL6ngtk ft
TnlmiglbpSe: ZI "

TdsAW&W Am& F5. sqia--lmt

(2) Locate the mouse pointer at the upper leot corner of the eleva-
tlion. Single dick the left mouse key to fix one opening comer.

)) Note: If you are having trouble positioning the pointer with the mouse,
use the arrow keys Instead. The [Enter] key Is the same as single
clicking the left mouse key.

(3) Drag the mouse to dynamicaly proportion the opening until the
vertical length Is 2 feet and the horizontal length Is 75 feeL

(4) Click the left mouse key when the desired opening size is
achieved.

(5) A dialog box appears asking you to name the opening. Type
name: Eave Strip Window.

Nw.: jEav strip vurdwow7 7
0 Cr~imw

)) Note: The CONTINUOUS openings option only applies to horizontal
floor planes. It would duplicate the opening on all other floors in the
model.

(6) Click on OK when Inished to add the opening.

)) Note: Clicking on CAWNEL will not Insert the opening.

e. Create the overhead door openings.

(1) Set the SNAP INCREMENT to 6 inches from the Define Units
command by selecting the Define Units icon button In the lower
right comer of the screen.

(2) Select ADD OPENING from the Grid/Open pull-down menu. The
Tributary Area pop-up dialog window wil again appear.

(3) Move the mouse pointer until the distance from the lower left cor-
ner Is 2.5 feet horizontally and 0.0 feet vertically. Single click the
left mouse key to fix the comer of the opening.

(4) Drag the mouse until the door proportions are 10 feet horizontally
and vertically.
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(5) Cick the left mow key to Ix the opening dimensions.
(6) Name Vhe opening: Door 1.
(7) Ck on OK to a the opening.
(8) Repet steps (4) through (9) to add the remaining openings on

this eleion.
(9) If you selected incorrect coordinates for an opening, use the De-

late Opening or Modify Opening comnna.ds. See the Reference
guid for odet•s on using these commards.

f. Select PERSPECTIVE (3D) from the Viewpoint Options pull-down menu
to view th moel4 at thi $ge.

g. Add save strp windows a" the other three e9eflons. Follow steps
5b throug 5d.

) Note: You will have to select PERSPECTIVE (D) and rotate the model
to view other elevations to facilitalt wall selection.

)) Note: Only openinge from the last selected plane will be shown on the
3-D model. To see ill openings on ail elevations, select SHOW
STRUCTURE and select the check box for ALL PLANES.

h. This conmlees the model and its openings for this example.

C. Develop Main Wind Force Resistance wind loads on the building.
1. Select the LOADS AND DESIGN tool palette.

*auc WiMl Speed: 0011p
o Coetau DItn to Oc.lne-: 11o00 I
twootance Factor I 1.0 l
Eupeutae Catagoor: 1Cz li

2OF -u0 s Cools.: 45 07 j
o Calmcdad. z Cornat 0.00256
Elveation Above Sea Level]. It

* Rain Wwid Fume Resia rnce System

0 oa. Roof
o0~ F-: WInND1.DXf

lReline Ate-
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I2. Select WIND from the Loads pll-dow menu. A Vind Loado pop-up di-
log window wi appear with vlue selected under Cuitedr

3. Select % OPENINGS COEFS. by clicking the dmat window button. An In-
ternal Pressure Coefficlnes pop-up dialog window will appear listing op-
tions Mid their criteria.

C) .6.75mmd425
I. Pmceiats Go -Fgs Iimane am, Wmeedl roa ad a 01m

ma. by 10 pmeu a maine. and upmgs ind aohel Rb 94
do mt esced 20 poent of 1eMecom we me.
Paete*som ol opoW is based ns mWon am o wall.

0 *0.25 Wnd -.425

2. AlM o". mave.

S Coapet poeten dogao of O hN&

File nme:. iGCPOUT.ixT

a. Select COMPUTE PERCENTAGE OF OPENINGS to hae the com-
puter select GCpI basd on code criteria.

b. Modify Uename If desired.
c. Select OK and internal pressure criteria will be tested. A pop-up dialog

window will appear to keep you informed of the calculation progress.
Final GCpI values win be displayed in the Wind Load dialog window.

>> Note: The output file can be displayed and printed similar to snow
load calculations.

4. Turn Off CALCULATE QZ CONSTANT 0.00256.
5. Turn on MAIN WIND FORCE RESISTANCE SYSTEM.
6. Modify Output Filename as desired.

>> Note: Selection of ASSUMPTIONS allows the user to choose a plan
and height ratio for appropriate consideration of B/L and h/L ratios for
Irregular building forms. An option to use the eave height, rather than
the roof mean height, for slopes less than 10 degrees can also be
selected. See the Reference Manual for further elaboration.

7. Clck on OK when satisfied, and wind load calculations will begin. A pop-
up dialog window will keep you informed of the progress.

Wind Load: GCpi=- (psf)

3.0

3.0

10.3_"_

8. The building plan and a section will appear upon completion of the calcu-
lations. Wind pressures and suctions will be shown for the wind direction
arrow displayed and with GCpi - 0.
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D. Munipuletion of the buldig model and s wind lo
1. Chan wind *@dnio

a. Select PERSPECTIVE MD) rom View nu. A 3D view wil appea on
the scren with a wind dirction wrow end a ground plete north arrow.

) Note: Pressures m shown In a cyan (light blue ) color, and suctions
are shown Ina magenta ( purple ) color.

b. Rotate the view direction 90 degrees cckdwise by draggng the bladc
arrow around the circle in the View Direction tool.

c. Select SECTION from the Oplions pul-down menu. The rotated 2-D plan Lj
and section wil appea with new wind pressures and suctions shown.

Wind oad: GCpi-O (psf)

7.1

10.3

)) Note: The wind direction Is always shown left to right In the section
View.

2. Display wind oads with consideration of internal pressures.

a. SeW SHOW LOADS from the View menu. A Show Loads dialog I
window wil appear.

b. Select e~he GQnI Neali or -GCvi Positive.
c. Cklk on OK. The selected wind loads will appear on lhe section.

d. Repeat steps a through c to view the other GCpi case.

3. Review B and L Assumptlions used in wind clulations.
a. Select PERSPECTIVE (3D).

b. Select B & L ASSUMPTIONS from the Show Loads window.
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a. Cd on Red B & L rectg for wkid In all four d ckn will

:) Note: For Example I refer to the B
and L diwm shomwn on the rghl.
Each rectangular outline represn
the assumed B and L dhioenslons
used in the calculaions. The wind
direction Is shown by a triangle
pointn In the diction of the wind.The nurnbenxi labet appearing on
each red rectangle coincide with the
numbered tiWas on the output calcu-
Istlons. To display all four rectan-
gles, you will need to zoom out.
Refer to the B&L examples below for

4. Turn off the display of openings.

a. Select SHOW STRUCTURE from the View pull-down menu. A Show
Structure pop-up dialog window will appear.

b. Turn off OPENINGS.
c. Select OK and the displayed openings on the 3-D model will disappear.

5. To rotate, pan, zoom, change from wireftame to solid, and perform other
operations with t•e 3-D model; follow steps D-1 through D-6 of Example
1 in the snow load section.

E. Generation of hard copies.
1. For details on the following commands, refer to steps E-1 through E-4 of

Snow Load Example 1.
a. View-+ Section
b. File-* Print Screen

se Printer

OK
c. File -+ Print Data

W Wind GCpi
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60 VVnd

se PrinttFle
V' Exeusamichotpd
OK

d. Nompd -+ Fe -+ Pege Spstp
Le Mrgin :0.5
R19M Margin: :0
OK

0. Noisped -+ Flo -Puint
. No e-* F -E it

Comuld PaenR of pErihas

Project i Industrial Building
Location : Huntsville
Design Load a TM 5-809-1 1986
Timi : Thu Sep 12, 1991 2:39 PM

a************* Internal Pressure Coefficients, GCpi * ** **

Condition GCpi

1. Percentage of openings in one wall exceeds that of all other
wall. by 10 percent or more, and openings in all other walls
do not exceed 20 percent of respective wall area.
Percentage of openings is based on grosp area of wall. +0.75 G -0.25

2. All other cases. +0.25 & -0.25

Wall Opening Percentage of
Wall Plane Name Area (sf) Area (af) Opening (%)

Wall - 1 420.0 40.0 9.52
Wall - 2 1350.0 150.0 11.11
Wall - 3 420.0 40.0 9.52
Wall - 4 1350.0 650.0 48.15

Wall - 4 satisfies condition 1.
-------------------------- ---+

I GCpi - +0.75 and -0.25 I
+ ----------------

>> Note: Wind output titles Include a number which corresponds to the
number on the B & L Assmption rectngles. This will mist the user
in Interpreting the direction of wind In the calculations.

UAW Fowe ROSWWc 890To O

Project : Industrial g
Location t Huntsville
Design Load : TM 5-809-1 198b
Time : Thu Sep 12, 1991 2:39 PM
**a*a**a********************** Wind Load - 1 *

Velocity Imortance Exposure Width Length Roof Type
Vactor Perpend. Parallel

to wind to Wind
(mph) (ft) (ft)

70.0 1.00 C 20.0 75.0

Distance to ocean line >- 100 mi. h/d - 1.05 <- 5
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***ttt*a******* **t**t**** eain Framing Pressures *

Parallel to Ridge or Length

Location z or h Gh Kz qz Cp External Pressure P (psf)
(ft) (ps ) GCpi-0 -0.25 0.75

Windward Wall
level 3 24.0 1.29 0.92 11.5 0.80 11.9 14.6 3.6
level 2 - 3 21.0 1.29 0.o8 11.0 0.60 11.4 14.1 3.1
level 1 - 2 9.0 1.29 0.80 10.0 0.80 10.3 13.1 2.1
level 1 0.0 1.29 0.80 10.0 0.80 10.3 13.1 2.1

Leeward Wall 21.0 1.29 0.88 11.0 -0.21 -3.0 -0.2 -11.2
Side Wall 21.0 1.29 0.88 11.0 -0.70 -9.9 -7.2 -18.2
Roof 21.0 1.29 0.88 11.0 -0.70 -9.9 -7.2 -18.2
Internal 21.0 0.88 11.0 0.0 -2.8 8.3

****************************** Wind Load - 2 ****************************

Velocity Imortance Exposure Width Length Roof Type
Factor Perpend. Parallel

t Wind to Wind
(mph) (ft) (ft)

70.0 1.00 C 75.0 20.0 Gable
WW : 7.20 in 12

Distance to ocean line >- 100 mi. h/d - 1.05 <= 5 Lee: 7.20 in 12

** ****** * Main Framing Pressures ***** ****** *

Perpendicular to Ridge or Length

Location z or h Gh Kz qz Cp External Pressure P (paf)
(ft) (psf) GCpi-0 -0.25 0.75

Windward Wall
level 2 18.0 1.29 0.84 10.5 0.80 10.8 13.6 2.6
level 1 - 2 9.0 1.29 0.80 10.0 0.80 10.3 13.1 2.1
level 1 0.0 1.29 0.80 10.0 0.80 10.3 13.1 2.1

Leeward Wall 21.0 1.29 0.88 11.0 -0.50 -7.1 -4.3 -15.3
Side Wall 21.0 1.29 0.88 11.0 -0.70 -9.9 -7.2 -18.2
Windward Roof 21.0 1.29 0.88 11.0 -0.29 -4.1 -1.4 -12.4
Leeward Roof 21.0 1.29 0.88 11.0 -0.70 -9.9 -7.2 -18.2
Roof Parallel 21.0 1.29 0.88 11.0 -0.70 -9.9 -7.2 -18.2
Internal 21.0 0.88 11.0 0.0 -2.8 8.3

Notes for main framing:
Positive pressures act toward surfaces.
Pressure or suction - P - q*Gh*Cp and/or P = qh*Gh*Cp-qh*(GCpi)

) Note: Levels on the windward side are designated by numbers
starting with 1 at elevation z = 0.0 feet. Level 2 becomes the eave
height at elevation z = 18.0 feet, since no intermediate floors were
created In the model. Level 3 Is the ridge height for wind parallel to the
ridge, which Is z = 24.0 feet. Level 1-2 Indicates a midheight level
between levels 1 and 2. This corresponds to elevation z = 9.0 feet in
this example. Level 2-3 also indicates a mkdheight level between
levels 2 and 3, which in this case is also the mean roof elevation of
21.0 feet. The mean roof height Is used to calculate pressures and
suctions for leeward, side, and roof surfaces. It Is also used to
calculate Internal values.

Level 3
Level 2-3 Mean

Level 1-2

Level 1
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F. Saws hU buding modsl with ft wWd lofa aPpled for futm refeenc.

1. Feforo tsap F-i hough F-4 In Snow Load EmanPle 1 for dotals on Ie
bO-ohog oenide.

a. R~-+Savo
EnWr fie nome

OK
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Given: This example is taken from page D-14 of TM 5-809-1 1986. It is a
three-story adrinistratlw building with a height less tm 60 feet. It Is
sited in Mississippi at the Army Ammunition Plant on the coast of the Gulf
of Mexico. It Is assumed to be in exposure category C and to have an
kIotnce factor of I. The windows shown on the elevation exist on all
four elevations. A plan and elevation follow:

WINDOW ROOF WIND
EL. 42.0 >

3RD FIR b
EL. 28.0

2ND FLR
EL. 14.0

C-4

EL. 0.0"120 20' 20' 20'

40' L-40'

ELEVATION FLOOR PLAN

Required: Determine the external wind pressure and suctions on all surfaces.

Solution:

An abbreviated discussion is given here since most of the steps repeat in a
similar fashion to Example One.

A. Establlsh Criteria

1. Input the following data into the PROJECT, REGIONAL, and SITE CRITE-
RIA dialog windows:

PROJECT Project name : Administration Bldg.
City/installation : Ammo Plant
State : MS
Design Load : TM5-809-1 1986

REGIONAL Basic Wind Speed :100.0 mph
Coastal : yes (highlight with an X)

SITE WIND Importance : Category I
Exposure : Category C
Distance to Oceanline : 0 miles
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B. Drew volumetric model.

1. Selec the DRWMOE tool Palette.[ ]
2. Credo the first flow builing volume.

a. Establish general layout reqirements as required.

) Hint: start with the default Initial shape size and drag planes or set the
Initial object size to the correct proportions.

b. Add the Cube to the round plane.
3. Create the second and third floor volumes.

a. Select DUPLICATE SHAPE from the Edit pull-down menu or dick on the
Rabbits lcon. A Duplicate pop-up dialog window will appear asking you
how many objects we to be added In each direction and the dear
spacng between the objects.

b. Change the VERTICAL number to 2. Leav the VERTICAL SPACE
distance at 0.0 feet so that the objects wi connect directly.

N-S Dkefcio :

E-W Dketion:
Verticd:

N-S Space: [ It

E-W Space: I It
Vedical Space: Itit

c. Click on OK and solid square handles will appear on the visible planes

d. Select any one of the three handles on the shape and the two vertically
duplicated shapes will appear. Handles will now appear on all three
shapes to permit duplicating another shape.

e. Double dick on the right mouse key to exit the Duplicate command.
4. This completes the model for this example.
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Im -,1 C. Develop Main Wind Foame easistance wind loads on the huld ng.
1. Seledt he LOADS AND DESIGN tool palette.
2. Select WIN from Ihe Loads pul-down menu or the Wind Icon. The Wind

Loads pop-up dialog window will appear.

a. The % OPENINGS COEFS. are set at the default values of +0.25 and
-0.25.

) Note: It Is not necemsry to draw In the openings on the building and
have the computer check code criteria and select coefficients when ft
Is obvious that similar openings exist on all four elevations.

b. Turn off CALCULATE QZ CONSTANT 0.00256.
c. Turn on MAIN WIND FORCE RESISTANCE SYSTEM.

d. Modify the Output Rename as desired.

3mbc W~d Speed: 1*.U Iw0 Ceaejaa Dtmu~c I. Ocemem i
I0p u.e ow F tom l I"." F e

:Op 0qg Cows.: FI5-I] 5.25 -

o [] Ce tmt otw* 5.662

Ehevdsin Aboe Sea Levd: - ft
*0 Rmai UW Fma. Reebtance Syst.

ore, nom I -WoubdxT

206w Am,•.,• I - -1 E --J-----

3. CIck on OK when satisfied, and wind load calculations will begin. A pop-
up dialog window will keep you informed of the progress.

4. The building plan and a section will appear upon completion of the calcu-
lations. Wind pressures and suctions will be shown for the wind direction
anrow displayed and with GCpI - 0.

Vind Load: GCpi-O (psf) 26.0

LEVEL 4
29.7

LEVEL 3-4 2818.6
28.3,

LEVEL 3 28.3
2 .3 8.

LEVEL 2-3

24.4

LEVEL 2 24.4
.• 18 6

LEVEL 1-2 2.
22.2

LEVEL 1
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D•.ft h inodel d e id dloa
1. Rele to slop D-1 twjo D-5 from Exatle 1 In this @ec ion for dtso

on th folmekg omo mad.
a View -4 Perspective 3D
b. RoI* Orm 90 degrees
o. Vew -4 Seclon
d. View-+ Show Loands

v GOOpNegdw
OK

h. View-+ Show I
se Gcpi POOi"v
OK

f. View Z Po Ipom&V 3D
g. View -. Show I

te S&L Asaaunions
OK

h. View --* Show~lrucknr
Turn off openins
OK

I. P e 3D view
I. Pon3D•view
k. Zoom 33Dview
1. View -+Sold Obod
m. Perform anry othe operations with fth 3D) model

E. Geneets hard copies.
~ LMoad M Ex 2 2 ol :

Pro ect i Administration Bldg.
Location s Ammo Plant
Design Load i TM 5-809-1 1986
Time i Thu Sep 12, 1991 3:23 PH

****************************** Wind Load - 1 *****************************

Velocity Importance Exposure Width Length Roof Type
"Factor Perpend. Parallel

to Wn• to Wind(mph) (ft) (ft)

100.0 1.05 C 40.0 40.0

Distance to ocean line: 0 mi. h/d - 1.05 ,-- 5

* * * Main Framing Pressures *

Parallel to Ridge or Length

Location z or h Gh Kz qz Cp External Pressure P (paf)
(ft) (p.9f) GCpi-0 -0.25 0.25

Windward Wall
level 4 42.0 1.23 1.07 30.2 0.80 29.7 37.3 22.2
level 3 - 4 35.0 1.23 1.02 28.8 0.80 28.3 35.9 20.8
level 2 - 3 21.0 1.23 0.88 24.8 0.80 24.4 32.0 16.9
level 1 - 2 7.0 1.23 0.80 22.6 0.80 22.2 29.8 14.7
level 1 0.0 1.23 0.80 22.6 0.80 22.2 29.8 14.7

Leeward Wall 42.0 1.23 1.07 30.2 -0.50 -18.6 -11.0 -26.1
Side Wall 42.0 1.23 1.07 30.2 -0.70 -26.0 -18.5 -33.6
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Roof 42.0 1.23 1.07 30.2 -0.70 -26.0 -19.5 -33.6
Internal 42.0 1.07 30.2 0.0 -7.6 7.6

Notes for main framing:
Positive pressurqu act toward surfaces.
Preasure or suction - P - q*Gh*Cp and/or P - qh*Gh*Cp-qh*(GCpi)

)) External wind pressure and suction values are typically computed for
wind applied parallel and pempendiculr to the long dimension or ridge
of a building. The answers are the same In this example since It Is a
square In plan.

F. Save the building model with its wind loads applied for future reference.
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Given: This example is taken from page D-1 8 of TM 5-609-1 1986. It is a one-story
auditorium with a barrel vault roof. It Is sited at Robbins AFB, GA, and has
an amumed exposure category of C. It has a seating capacity of more than
300 people, which requires an Importance category II. The percentage of
openings Is no more than 10%. A typical elevation folows:

WIND >

AUDITORIUM
> 300 SEATS II)

200' LENGTH =300'

Required: Determine the external wind pressures and suctions for all surfaces for
wind applied pane and perpendicula to the crown.

Solution:

An abbreviated discussion is given here since most of the steps repeat in a
similar fashion to Example 1.

A. Establish Criteria

1. Input the following data into the PROJECT, REGIONAL, and SITE pop-up
dialog windows from Criteria on the CASM menu bar.

PROJECT Project Name :Auditorium
City/Installatin :Robblns AFB
State :GA
Design Load :TM5-809-1 1986

REGIONAL Basic Wind Speed :75 mph
Coastal :no (leave blank)

SITE WIND Importance :Category II
Exposure :Category C
Distance to Coastline :100 miles (default)

B. Draw volumetric model
1. Follow the procedure outlined in step B of Example 2 from the snow load

section, or any appropriate combination of commands from previous ex-
amples to create the basic geornetry required.
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W C. Develop Main Wind Force Resistance wind loads on the building.

D. Manipulate the building model and Its wind loads.

E. Generate hard copies.

Wind Loadh CCp,0 (Psf)..-

S1.00..4
12.5 0.4

12.5
13. 0.4

0f.4

>) The output Includes wind pressures and suctions on all surfaces for
the cases of wind applied perpendicular and parallel to the crown.
Values for the arch are broken Into windward quarter (two values),
middle half, and leeward quarter. Three columns of values are pro-
vided to account for no consideration of Internal pressure (GCpi = 0),
and positive and negative Internal pressures considered (GCPi = -
0.25 or +0.25). The Internal pressure coefficients were selected by
you. A sample output follows:

Wind Load Example 3 sample output:
Project : Auditorium
Location Robbins AFB
Design Load : TM 5-809-1 1986
Time : Thu Sep 12, 1991 3:34 PM

****************************** Wind Load - 1 ******************************

Velocity Importance Exposure Width Length Roof Type
factor Perpend. Para lel

to Wind to Wind
(mph) (ft) (ft)

75.0 1.07 C 200.0 300.0

Distance to ocean line >- 100 mi. h/d - 0.18 <= 5
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***w********************* Main Franing PreOsures *

Parallel to Ridge or Length

Lacation u or h Gh Ka qz Cp External Pressure P (pat)
(ft) (pst) GCpi.0 -0.25 0.25

Windward Wall
level 3 60.0 1.24 1.19 19.6 0.80 19.4 23.6 15.2
level 2 - 3 35.0 1.24 1.02 16.8 0.80 16.7 20.9 12.5
level 1 - 2 5.0 1.24 0.80 13.2 0.80 13.1 17.3 8.9
level 1 0.0 1.24 0.80 13.2 0.80 13.1 17.3 8.9

Leeward Wall 35.0 1.24 1.02 16.8 -0.40 -8.3 -4.1 -12.5
Side Wall 35.0 1.24 1.02 16.8 -0.70 -14.6 -10.4 -18.8
Roof 35.0 1.24 1.02 16.8 -0.70 -14.6 -10.4 -18.8
Internal 35.0 1.02 16.8 0.0 -4.2 4.2

****************************** Wind Load - 2 *****************************

Velocity Importance Exposure Width Length Roof Type
Factor Perpend. Parallel

to Wind to Wind
(mph) (ft) (ft)

75.0 1.07 C 300.0 200.0 Arched
Crown: 50.0 ft

Rime-to-Span ratio r - 0.25 0.2 <- r < 0.3
Distance to ocean line >- 100 mi. h/d - 0.18 <- 5
*** *M************* Main Framing Pressures *

Perpendicular to Ridge or Length

Location z or h Gh KX qz Cp External Pressure P (psf)
(ft) (psf) GCpi-0 -0.25 0.25

Windward Wall
level 2 10.0 1.24 0.00 13.2 0.60 13.1 17.3 8.9
level 1 0.0 1.24 0.80 13.2 0.80 13.1 17.3 8.9

Leeward Wall 35.0 1.24 1.02 16.8 -0.50 -10.4 -6.2 -14.6
Side Wall 35.0 1.24 1.02 16.8 -0.70 -14.6 -10.4 -18.8
Windward Quarter 35.0 1.24 1.02 16.8 0.08 1.6 5.8 -2.6
Windward Quarter * 35.0 1.24 1.02 16.8 -0.60 -12.5 -8.3 -16.7
Middle Half 35.0 1.24 1.02 16.8 -0.95 -19.8 -15.6 -24.0
Leeward Quarter 35.0 1.24 1.02 16.8 -0.50 -10.4 -6.2 -14.6
Internal 35.0 1.02 16.8 0.0 -4.2 4.2

Note$
* Windward quarter roof pressure has 2 values per Table 5-5.

Notes for main framing:
Positive pressures act toward surfaces.
Pressure or suction - P - q*Gh*Cp and/or P - qh*Gh*Cp-qh*(GCpi)F. Save the building model with its wind loads applied for future reference.
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m Components and Cladding

Given: This example uses all the building data of Example One for Main Wind-
Force Resisting Systems and continues the example on page D-1 of TM
5-809-1 1986.

SECONDARY BRACING IN PLANES OF
UPPER AND LOWER CHORDS OF TRUSSES
ARE NOT SHOWNl.

OPENINGS ON REAR AND END
WALLS ARE APPROXIMATELY 107..
OPENINGS ON FRONT WALL
ARE 48%.

Required: Deterndne the pressures and suctions on the following building compo-

nents:

a. Overhead door a4acent to building comer.

b. Typical comer wall girt.

c. Maximum tension on a wall fastener.

Solution:

A. Establish Criteria.
1. Retrieve the saved file of main wind force resisting system (Example 1).

a. Select OPEN from the File pull-down menu on the CASM menu bar. A
pop-up dialog window will appear with a list of all saved files.

b. Scroll if necessary to find the desired filename.

c. Use the mouse to highlight the filename and select OK to load the data
file.

2. Review the PROJECT, REGIONAL, and SITE Criteria windows to ensure
that the desired values are present.
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B. Draw volunktric model.
1. Thenb oe already conmlele for thi examlple and appears on Ohe

2. Solect PERSPECTIVE 3D. F
.3. Turn olf the display of main-foroe rosisting loads with the SHOW LOADS

4. Turn on te display of opening with the SHOW STRUCTURE conmmand.
C. Draw stuctural girtl as shown on the given Isometric drawing.

1. SeWlec he DRAW STUCTURE tool palette.
2. Develop a structural grid within which structural elements can be dmwn. _ I

)) It is necessary to establish a structural grid before structural elementse I
can be Inserted.

a. Select DEFINE GRID from the GrdkdOpening pull-down menu. A Define
Grid dialog window will appear with default values.

E-W Speana fti

PMa lMi Ont U hin

b. Set N-S SPACING to 20 feet and the E-W SPACING to 15 feet which is
the typical by for tht example.

c. Leave the PERIMETER OFFSET at 0.0 Inch to Indicate that the grid
coincides with the extreme outer surface of the exterior envelope.

d. Select OK to defne the grid on the building volume. The gri will appea
on toe urrently selected plane.

)) The grid will appear on the last vertical plane upon which work was
done.

) Note: The Grid OPTIONS selection is not needed for this example
since we will use the default lettering, numbering, and bubble loca-
tions. The Reference manual explains the available options In more
detail.
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j 3. Select t1he end wd rdical plane which Is to receive 1he girls.
a. Selas VERTICAL STRUCTURAL PLANE from the View puldown

monu. HIndee will appear on the visbe vertical plaoo.
b. Solect the end wal vertical plane with the mousn.

The plane will appear In 2-D wNh Its openins and petnt grids with their
dimensions.

I1 0

14 0

4. Drawv the two widely spaced horizontal girts on the end wall.

(Thy a. Select WIDELY SPACED from the Surface/Linear pdl-down menu.
LJ ~Handles appear at fth midpoints of the gridine segments and the

mipoints of the modeled plane lines.
>> Note: Surface/Unear contains surface and linear structural elemnents

which can be placed within horizontal, Inclined, and vertical planes.

b. Select a sufficient number of handles In a clocktwise ore to dellne the
perimete within which structure Is to be drawn. The perimeter should not
include the opening. A highlighted dotted line will be drawn showing the

>> Note: A handle represents the midpoint of a line which contains two
points on one edge of the perimeter. The perimeter Is made up of these
Points.

)~Note: There are several ways to select the desired perimeter: (1) by
selecting handles In a clockwise order around the entire perimeter, or
(2) by selecting one handle and the mutually opposite sie handle.

I I

S114 0
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)) qNote: N you melet an Incorrect handle, double click the right mouse
key to stop adding to the peuneter and select DACN=L In the element
dialog box.

c. When the desied perkynetr is seleced, double dick the right mouse key
to Ix tie peimeter. The Liner Elements dilog window appears and a
single widely spaced fnmr element ppears on toe screen.

)) Note: The sane Indlcated In the dialog window are calculated from
the Pelected perimeter.

2 3

0I --. tI1 2-
Fiew =EWAfW rv---- -- -?--

Oir Oir 0z4- 0r Or

d Re i d -ia i t

d. Revise deft In the dialog winidow to draw two girts spaced 6 feet apart

aid 6 feet from grade as follows:
(1) Set ORIENTATION to HORIZ.
(2) Fix the SPACING and set to 6.0 feeL

)) Note: Linear elements are placed by fixing the spacing or fixing the
number of elements.

>> Note: A checkmark In front of a variable fixes that variable.

(3) Fix tie BOTTOM 2FSET and set to 6.0 feet.

>> Note: If neither Offset is fixed, the elements are centered within the
perimeter.

(4) Turn off DRAW SURFACE.
(5) Click on RECALC to redrwv the gil at the new settings. The

Number of Elements will be calculated as 2 and the Top Offset as
4.0 feet

(6) Click on SAVE to fix the two girls.
5. Draw two girls on toe lon elevation without the door openings.

a. Return to tie PERSPECTIVE (3D) view of the model.
b. Rotat the 3-D view to make the backside elevation visible.
c. Follow satps 3 and 4 above to Insert two horizontal glrts 15 feet long and

spaced as the grls n the end elevation. Place the girts in the far right
end bay.
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D. Develop Component and Cladding wind loads on the 15-foot-long girt.

1. Switch to a PERSPECTIVE (31) view of the model.

) Note: It Is necessary to be In the 3-0 mode to calculate components
SVand cladding wind loads.

2. Select the LOADS AND DESIGN tool palette.L3. Select WIND from the Loads pull-down menu. A VWnd Loads pop-up dia-
"log window will appear.

a. Verify the wind load criteria.
b. Turn on COMPONENTS AND CLADDING.
c. Revise OUTPUT FILE name as: GIRT.TXT.

d. Click on OK to begin calculation of the law edge distance. A dialog
window will appear to keep you informed of the prgress. When finished,
the 3-D model will display the Wa" distances by dashed red Ime. Handles
will appear on the visible surfaces.

-- 0

4. Select one of the handles on the plane which contains the two 1 5-foot-
long girt.. A 2-D elevation of the plane and a Tributary Area dialog w.idow
will appear.

5. Create the tributary area for the upper girt.
a. Move the mouse pointer to a distance from the lower left corner of

9.0 feet vertically and 75.0 feet horizontally.
b. Click the left mouse key to fix the lower right corner of the tributary area.
c. Move the mouse pointer to dynamically expand the rectangle to 15 feet

horizontally and 6 feet vertically.
d. Click the left mouse key to fix the tributary area. A Wind Components and

Cladding dialog window will appear.

0 Add Opposite Side of Root

Name: jUpperiG

e. Enter the name "Upper Girt, turn OFF ADD OPPOSITE SIDE OF
ROOF. and click on OK. A blue hatched rectangle will denote the
trbtr area.

)> Note: Selection of CANCEL will not add the tributary area.
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Ij
6.Doubl clcke~ right mouse key to end creation of ftrutary yares. MW4

load calculaons me now pertfred for the componet A 3-D view of the
wind load on he git wil appea when calculaltons are completed.

) Note: The wind direction Is set perpendicular to the plane that con-
tame the component and Is pointed to create a windward load.

E. Develop Components and Cladding wind loads for one fastener on the end
elevation with the two girts.
1. Select WIND from the Loads pun-down menu.
2. VeIfy the informallon shown in the WVnd Loads dialog window and

change the OUTPUT FILE name to: FASTENER.TXT
3. Cick on OK when sallfed and Va distance calculations begin. When

completed, the "a' distancee and handles will appear on the 3-D model.
4. Select one of the end elevation handies and a 2-D elevation wil appear

se wil a Triutwy Area dialog window.
5. Place a fastener trbutmy area with dimensions of 8 inches (0.67 foot) hori-

zontally and 6 feel verlically with Its lower let comer a distance of 4
Inches (0.33 foot) from the left edge of the elevation and 3 feet up fromgraid.

)) Note: The actual tributary length lI 8 Inches, yet the prescribed
minimum length Is 2 feet for tributary area calculations on fasteners.

6. Selet CANCEL from the Wind Components and Cladding dialog window
to not add this Incorrct ibutwy area The drwmn tributary area win be
eraed from the model.
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7. Redo step 5 for a tributary arem with dimensions 2 feet horizontaly and 6
feet verticaly using the same lower left comer location.

8. Name the conponent: FASTENER in the Wind Components Ond Clad-
ding dialog window and select OK to add this desired tributary area. The
area will become hatched on the 2-D elevation.

9. Double click the right mouse key to stop adding tributary areas. Wind load
calculations are now performed for the component. A 3-D view of the wind
load for the fastener will appear when calculations are completed.

)) Note: The graphical depiction of the wind load on the girt Is no longer
shown since for this wind direction the girt Is on a side wall. Side wall
pressures and suctions are not Included In code requirements for
consideration of wind on components and cladding.

F. Develop Components and Cladding wind loads for the door adjacent toQ• the end elevation with the two girts.

1. Rotate the model to reveal the long elevation with the overhead doors.

>> Note: The doors on that elevation will not appear on the 3-D model
since it was not the last structural plane selected. The openings will
appear when the component and cladding plane is selected.

2. Select WIND from the Loads pull-down menu.
3. Verify the information in the Wind Loads dialog window and change the

OUTPUT FILE name to: DOOR.TXT.
4. Click on OK when satisfied and "a" distance calculations begin, When

completed, the "a" distances and handles will appear on the 3-0 m&.-y'd.

5. Select the elevation handle and a 2-D elevation will appear as wili a Tribu-
tary Area dialog window.

6. Place a door tributary area with dimensions of 10 feet horizontally and
10 feet vertically with its lower left comer a distance of 2.5 feet from the
left edge of the elevation and 0.0 foot vertically (at grade).

7. Name the component: DOOR in the Wind Components and Cladding dia-
log window and select OK to add this desired tributary area. The area will
become hatched on the 2-D elevation.

8. Double click the right mouse key to stop adding tributary areas. Wind load
calculations are now performed for the component. A 3-D view of the wind
load for the door will appear when calculations are completed.

>) Note: Because of the new wind direction, the girt's tributary area wind
suction Is displayed on the leeward elevation. The fastener's tributary
area wind load Is not displayed since It Is now on a side wall which Is
parallel to the wind direction.

G. This completes drawing and calculation for component and cladding wind
loads on all three components.

H. Manipulation of the building model and all of its wind loads.
1. Take a section cut to view the girt and door components and cladding

wind values.
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)) Note: Presently, only vertical section cuts can be taken.

a. Select vutous cusor positions to view wind magnitude. inside and
outlside of the Wi distance.

c. Take anolher section cut to view the wind magnitudes on the girt and

door, when the wind comes from the opposite direction. [~ ~
Vind Load Coampmnnts & Cladding (pat)

15 7

22 1

2. Repeat step 1 for te fastener wind loads.
3. View the code-prescribed zonal areas for components and ladding.

a. Return to a 3-D view of the model.
b. Select SHOW LOADS from the Viewpoint Options pull-down menu. A

Show Loads dialog window will appear.
c. Turn on ZONE AREAS.

d. Click on OK and the zone areas with their circled number will appear on
the 3-D model. Red dashed lines separate the zone areas.

)> Note: The numbers shown on the model and used In the output
calculations correspond to the specific zones established In TM 5-
809-1.

4. To rta, pan, zoom, change from wireframe to solids, and perform other
operations with the 3-D model; follow steps D-1 through D-4 of Example 1
in the snow loade section.

I. Generate hard copies.
J. Save the building model with its wind loads applied for future use.

3-67



LOADS WIND LOADS

GRT .TXT M P:
Project : Industrial Building
Location t Huntsville
Design Load : TM 5-809-1 1986
Time : Thu Sep 12, 1991 4:13 PH

******************************** Wind Load ********************************

Velocity Imortance Exposure Width Length Roof Type
Factor Perpend. Parallel

to wind to Wind
(mph) (ft) (ft)

70.0 1.00 C 75.0 20.0
Distance to ocean line >- 100 md. h/d - 1.05 <- 5

Height Kh qh GCpi(ft) (psf)

21.0 0.88 11.0 -0.25 0.75

Height <- 60 ft

*************** Component/Cladding Pressures (psf) *****************

----------------------------- Walls------------------------------
Windward Leeward

Tributary Zone 4 Zone 5 Zone 4 Zone 5
Area (sf) middles corners middles corners

GCp P GCp P GCp P GCp P

Internal -2.8 -2.8 8.3 8.3
Up0.0 1.18 15.7 1.18 15.7 -1.28 -22.3 -1.49 -24.6

a - 3.0 ft

Notes for components and cladding:
P -qh(.GCp)-qh (Cpi) . ..... ..
Internal pressures have been included in above values.
* for root overhangs: algebraically add this pressure

to the above values. P - qh(GCp) - 0.Sqh

FASTENER. TXT File:
Project : Industrial Building
Location : Huntsville
Design Load : TM 5-809-1 1986
Time : Thu Sep 12, 1991 4:22 PM

******************************** Wind Load ********************************

Velocity Imortance Exposure Width Length Roof Type
Fiactor Perpend. Parallel

to Wind to Wind
(mph) (ft) (ft)

70.0 1.00 C 20.0 75.0

Distance to ocean line >- 100 mi. h/d - 1.05 <- 5

Height Kh qh GCpi
f) (psf)

21.0 0.88 11.0 -0.25 0.75

Height <- 60 ft

* * * Component/Cladding Pressures (psf) *

-------------------------------- ,Walls------------------------------
Windward Leeward

Tributary Zone 4 Zone 5 Zone 4 Zone 5
Area (sf1 middles corners middles corners

GCp P GCp P GCp P GCp P

Internal -2.8 -2.8 8.3 8.3
Fastener

12.0 1.38 17.9 1.38 17.9 -1.48 -24.5 -1.96 -29.8
a - 3.0 ft

Notes for components and cladding:
P -qh(GCp)-qh(GCpi)Internal pressures have been included in above values.

* for roof.overhangs: algebraically add this pressure
to the above values. r - qh(GCp) - 0.8qh

To comply with TM 5-809-1, wall external pressures
have not been reduced 10% per ANSI figure 3, note 3.
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Do= 'XT Ouft Fb:
Project , Industrial Building
Location t Huntsville
Design Load : TH 5-809-1 1986
Time t Thu Sep 12, 1991 4:26 PM

*********a********************** Wind Load *

Velocity rtance Exposure Width Length Roof Type
Factor Peind. Parallelto lnd to Wind

(mph) (ft) (ft)

70.0 1.00 C 75.0 20.0

Distance to ocean line >- 100 mi. h/d - 1.05 <- 5

Height Kh qh GCpi
(f?) (prf)

21.0 0.88 11.0 -0.25 0.75

Height <- 60 ft

* *******~ ~*~ Component/Cladding Pressures (psf) *

----------------------------- Walls------------------------------
Winduard Leeward

Tributary Zone 4 Zone 5 Zone 4 Zone 5
Area (sf| middles corners middles corners

GCp P GCp P GCp P GCp P

Internal -2.8 -2.8 8.3 8.3
Door
100.0 1.16 15.5 1.16 15.5 -1.26 -22.1 -1.47 -24.4

a - 3.0 ft

Notes for components and cladding:
P - qh(GCp)-qh(GCpi)
Internal pressures have been included in above values.
* for roof overhangs: algebraically add this pressure

to the above values. P - qh(GCp) - 0.Sqh
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m Unenclosed Buildings

Given: This one-story open-sided structure example is taken from page D-20 of
TM 5-809-1 1986. It is an open storage facility located at Hickman AFB,
Honolulu, HI. The wind exposure category is D, and the Importance
category Is I. An elevation and section are shown below:

6" THICK ROOF
I _ IF / PLANE

S OPEN OPEN

21-6 f 1. 6 11, 6 -6" 2-6 - 14' 6. 2'-6"

8-40' L-20'

Required: Determine the design roof wind force, F.

Solution:

An abbreviated discussion of input is given here since many of the steps
repeat in a similar fashion to Example 1 in the Main Wind Force Resisting
System section.

A. Establish CrIteria
1. Input the following data into the PROJECT, REGIONAL, and SITE CRITE-

RIA dialog windows:

PROJECT Project Name Open Storage
City/Installation : Hickman AFB
State : HI
Design Load TM 5-809-1 1986

REGIONAL Basic Wind Speed : 80 mph
Coastal : no (leave blank)

SITE WIND Importance : Category I
Exposure : Category D
Distance to Oceanline :100 miles (default)
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B. Draw volumetric model

)) Note: The drawing of open structures involves the use of planes and
columns rather than the cube and prism shapes used to create solid
(enclosed) buildings.

1. Select the DRAW MODEL tool palette.

)) Note: There are many ways to construct this open structure; however,
It is recommended to begin with the plane and add the columns as a
second step.

2. Establish general layout requirements which are different than previously
established.
a. Use the following:

DEFINE UNITS(snap Increment): 6 inches
SNAP TO UNITS on
SHOW GROUND PLANE on
GROUND PLANE

WIDTH N-S :100 feet
E-W :100 oofeet

SPACING N-S :20 feet
E-W :20 feet

INITIAL SHAPE SIZE
N-S WIDTH :20 feet
E-W WIDTH :40 feet
HEIGHT :25 feet
PLANE THICKNESS :6 inches
COLUMN WIDTH :6 inches
ORIENTATION : E-W

STACK ON GROUND PLANE : on
DIRECTIONS LOCKED : none

>> Note: The Initial Object Size Plane Thickness becomes the horizontal
plane thickness and the E-W Width becomes the length of the roof.
The Initial Object Size Height for the column Is arbitrary, but it must
be high enough to extend the columns through the horizontal (roof)
plane.

3. Select HORIZONTAL PLANE from the Shapes pull-down menu. A horizon-
tel plane will appear on the ground plane. A Dimensions dialog window
wil also appear.
a. Hold down the right mouse key while dragging the mouse toward and

away from you to elevate the plane a TRANSLATED DISTANCE vedi-
cally of 14.5 feet. Keep the N-S and E-W Translated Distances at 0.0
foot.

)) Note: The N-S and E-W directions could have been locked under the
Layout discussion to prevent the plane from translating in these two
directions while elevating the plane.

)) Note: The 14.5-foot vertical dimension Is to the underside of the plane.
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b. Click the left mouse key to fix the plane.
c. Double dick the right mouse key to stop adding planes.

4. Rotate the plane 15 degrees.
a. Select ROTATE SHAPE from the Edit pull-down menu. Handles appear

at the centrold of all visible planes on the object.

b. Select one of the handles with the mouse pointer. The shape becomes
highlighted and handles appear on the edges and on the centroda axes
of the shape about which the desired rotation can be selected.

Oopsl Handles on the top and bottom edges ovedap due to the view being
quite distant.

- -Each dot represents a
N -- rotational possibility.

c. Double dick the rg mouse key to cancel the Rotae cmmnd.

d. Zoom the plane toward you with by selection of the HEIGHT and
DISTANCE tools. Strive for an approximate height of 30 feet and a
distance of 70 feet at a view direction of 40 degrees.

M )) Note: The view helieht, distance, and direction values can be typed In.

)) Note: Slowly zoom and rotate Incrementally when using the single-
screen option of CASM due to the slow graphic response of the VGA
system.

Se. Select ROTATE SHAPE and one of the handles on the plane again. The
shape becomes highlighted, and this time all the handles are visible.

f. Select the upper handle of the left side long dimension of the plane with
the mouse pointer. All the handles will disappear, and a Rotate dialog
window will appear.

g. Move the mouse left-right to rotate the plane about the selected edge.
Rotate the plane counterclockwise to a -15.0 degree angle.

h. Click the left mouse key to fix the position of the plane. Handles will again
appear for additional rotation operations.

i. Double dick the right mouse key to exit the rotation command.
j. Acust the view back in space to see the whole plane.

5. Insert a temporary cube to create the roof plane projected width of 20 feet.
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a Seled from the Shapes pul-down menu. The shape appears on
the scree at Rts hill Shape Size previously set In Layout J

b. Do not Translale the object Translated Distance values In th Dimen-
slone dalog window should reman at 0.0 foot.

c. Click the left mouse key to fx the cube.

>) Note: The cube will seem to disappear because the next shape falls
directly on top of it.

d. Double dick the right mouse key to exit the command. The cube wil
reappear.

6. Increase the width of the roof plane to facitate slicing with the cube.

a. Select DRAG PLANE from the Edt pu-down menu. Handles will appear
on the visible planes to drag. FOP

>) Note: Each Plane shape is composed of six planes, four of which are
Its edges and two of which are surfaces.

b. Use the mouse pointer to select the handle which conesponds to the
edge plane of the roof plane. The plane wil be hi hted and the
Dimensions dalog window wiE appoe.

c. Mov the mouse toward and away from you to Drag the plane beyond
the extremity of the cube.

d. Click the left mouse key to fix the plane's position.
e. Double click the rght mouse key to exit the command.

f. Rotale the view of the model to make the opposite side of the roof visible
by use of the View Direction tool.

g. Redo steps a through e to extend the roof plane beyond the extrenity of
the cube.

7. Slice the roof plane to the 20 foot-projected width.
a. Select SLICE SHAPE from the Edit pdl-down menu. Handles wil appearwA

on the visible planes of each shape. Lz~
b. Selec the shape to be sliced. Use th mouse point to select one of the

roof plane handes. The shape win become highlighted.
c. Select the plane to do the slicing. Use the mouem pointer to select the

long vertical plane on the cube. The selected plane is hi ed and
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the shape Is slied Into two parts. New handles appear for another object
to be sliced.

d. Double dlck the right mouse key to exit the Slice command.

e. Rotate the model to view the opposite side of the roof plane by use of
the View Direction tool.

f. Redo steps a through d to slice the roof plane on this side.

8. Delete the unwanted parts of the sliced roof plane.

a. Select DELETE SHAPE from the Edit pull-down menu. Handles will
Iappear on the visible planes of the shapes and the sliced parts.

b. Use the mouse pointer to select one of the handles on one of the
unwanted sliced parts. The part will be deleted.

c. Select the other unwanted sliced part of the roof plane.
d. Select a handle on the cube since it is no longer needed.
e. Double click the right mouse key to exit the Delete command.

9. Insert the liAt column In the geometric model.

>> Note: The columns are not required for the wind analysis of an open
structure In the CASM program. They are drawn here for graphical
completeness and to Illustrate the required column modeling com-
mands.

a. Insert the column shape.
(1) Select COLUMN from the Shapes pull-down menu. A column ap-[ ] pears on the ground plane to the proportions get in layout, and a

Dimerh ons dialog window will appear.

(2) Position the first column somewhere In the southwest corner of
the roof plane.

(3) Click the left mouse key to insert the column.

(4) Double dick the right mouse key to exit the Column command.
b. Select the vertices between which measurements are to be taken to

locate the position of the column.

)) Note: You may wish to zoom In closer to the plane and column.

(1) Select TAPE MEASURE from the Edit pull-down menu to accu-
rately locate the column with respect to the roof plane.

/ft

• VltWa: tt

,.JI I-oW Slope: in 12

•~ru t,,,S., : __4i.++ 15 In,2
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(2) Select a souiwest comer vsetx of 1he root plame wilh tie
moue poine. A red dot will ppea to higig 1me verlex.

)) Note: The vertex selected is the one closres to the point of the mouse
pointer or the center of the cross heirs.

(3) Select the southwest comer vertex of the column (top or bottom)
by cliddng the left mouse key when satisfied. The selected vertex
is highlighted, a dotled red lne wil connect the two selecled verti-
ces, and a Measure dialog window wE appear. The values
therein represent the relatlonship between te two vertices.

)) Note: There we four vertices at each end of the column, not just one.

) Note: Switch to the 2-) Plan view and Zoom window to verify that the
correct column vertex has been selected and then switch back to the
3-D view.

c. Select DEFINE UNITS and set the SNAP INCREMENT to 3 inches.
d. Move the column to its correct location.

(1) Select MOVE SHAPE from the Edit pul-down menu and handles
wil appear on the visible plames of the shapes.

(2) Use Ihe mouse pointer o select a handle on the column. The col-
umn will be highlighted.

(3) Move the mouse to drag the column to a position N-S of 2.5 feet
and E-W of 2.5 feet.

)) Note: Watch the dynamic change In values within the Measure dialog
window, rather than be fooled by the position of the column In the
perspective view.

(4) Click 1he left mouse key to lix the column localton.
(5) Double dick the right mouse key to exit the Move Shape com-

mand,
e. Select CANCEL from the Measure dialog window to stop measuring

between the two vertices.
10. Duplcale the Irst inserted column at the northwest comer of the roof.

a Select DUPLICATE SHAPE from the Edit pull-down menu. A Duplicate [ill
Shape dialog window wil appear.

b. Enter the following data:
N-S DIRECTION : I
E-W DIRECTION : 0
VERTICAL : 0
N-S SPACE : 14.0 feet
E-W SPACE : 0.0 feet
VERTICAL SPACE : 0.0 feet

>> Note: The Space values represent clear distances, not centedine
distances.
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c. Click on OK and handles will appear on the visible suaces of te
shpes.

d. Select one handle on the column. The shape will be duplicated one time
14 feet avay.

e. Double click the right mouse key to exit the Duplicate Shape cormmand.
11. Slic, the two columns with the bottom surface of the roof plane.

a. Rotate the vArw of the model to a worm's eye perspective looking up at
the undersde of the roof plane.

, )> Note: it Is possible to verify the wireframe view by switching to the
"solid view.[b. Sone SLICE SHAPE from the Edit pull-down menu. Handles will appear

on the visible sudaces of the shapes.
c. Select the column shape to be sliced with the mouse pointer. The column

wil be highlighted
d. Select the bottom surface of the roof plane to slice the column with the

mouse pointer. The plane Is highlighted and the column Is sliced into two
parts.

e. Select the other column to be sliced. It win be highlighted.
f. Select the bottom surface of the roof plane. The plane will be highlighted

and the column will be sliced into two parts.
g. Double click the right mouse key to exit the Slkie Shape command.

12. Use DELETE SHAPE to remove the two unwanted upper parts of the two
columnsm.

S13. Duplicate the remaining six columns.

a. Select DUPLICATE SHAPE from the Edit pull-down menu. A Duplicate
dialog window wi appear.

b. Enter the following data:

N-S DIRECTION :0
E-W DIRECTION :3
VERTICAL :0
N-S SPACE : 0.0 feet
E-W SPACE :11.0 feet
VERTICAL SPACE : 0.0 feet

c. Click on OK and handles will appear on the visible surfaces of the
shapes.

d. Select a handle on one of the columns. The shape will be duplicated
three times and spaced 11 feet apart.

e. Select the handle on the other column and it will be duplicated three
times and spaced 11 feet apart.

I. Double dick the right mouse key to exit the Duplicate Shape command.
14. This completes creation of the model.
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C. Develop the open structure wrind forces on the she roof. K,
1. Selet the LOADS AND DESIGN tool polefis.

>> Note: A 3-0 view must apear on the screen to be abl to cakcult
open roof wind load.

>) Note: You must posItion th 3-D view of the model to me the top I
surface of the roof In order to activate the wind load aculatIons.

2. Sledt WIND from the Loads pul•down menu. WId Lds dialog wi-
dow wi appear.

3. verify ves in tme Vtnd Loads dialog window and tum on OPEN ROOF.
Modiy any values as desired.

4. Click on OK for CASM to begin linding the Open Roof plmw.. Handles
wll appear on the open planes found.

5. Lbe the mouse pointer to select the roof plane to receive wind loads.
Wind calculations are then performed on the open plane. A 3-D depiction
of ft wind klod wn appear on th model when cdacuo ae comn-

D. Manipulate the building model and Nto wind loads.

Wind Load: Ope Roof (puf)

.o3

2 .3Ik
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4 1
Dind Load Open Roof (pug) 21 Ak

E. Generate hwd Copies.

aencsed Md yxwwle 1 gga~wi mout~

Project : Oen Storage
Location : a ckBmn AFB
Design Load : TH 5-809-1 1986
Time : Fri Sop 13, 1991 9r16 AN

******************************** Wind Load ********************************

Velocity Iwrtance Exposure Width Length Roof Type
Vfactor P.erpend. Parallel

to Wind to Wind
(mph) (ft) (ft)

80.0 1.00 D 40.0 20.0 Flat/Monoslope
3.22 in 12

Distance to ocean line >- 100 mi.

********************~* Open Roof Pressures (psf) ************************

z - h - 17.68 ft
Gh- 1.15
Kz- 1.24
x - 0.00256*Kz*(I*V)*(I*V) - 20.30 psf
f - IL/cos(theta)J*B - 828.2 sqft

B/L - 2.00
Cf - 1.10
X/Lt- 0.40
theta+10 dog - 25.0 dog

Pressure on top of roof Pressure on bottom of roof

X 8.00 ft from low save 8.00 ft from high eave
F - qz*Gh*Cf*Af 21.30 k -21.30 k

P1 (leeward edge) : 12*F*cos(theta)/(B*L)h*L)*3*X/L-11 - 10"30 paf
P2 (windward ed~ge) - 2*F*cos(thota)M(3*L)]* I2-3*X/L1 - 41.10 psf

Notes for open roof pressures:
Positive pressures act toward surfaces.

F. Save the building model with Re wind loads applied for futue ference.
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Given: The onedy open-gabled root caport shown below. It Is located at te
Chanute AF In Rantoul, L The knioence category is I and the expoue
category Is C.

12 RIGID METAL FRAMES
12

20'. 4@017'=-56'

Requred: Detemilne th design wind pressurs on the roof.
Solutin:

The minimum remme exterior force coefficients for such an open
gabled rood we extracted from NAVFAC DM 2.2, STRUCTURAL ENGINEER-
ING LOADS DESIGN MANUAL 2.2, NOVEMBER 1981, and referenced In
TM 54M091 1966 on pge 5-12. These reommended coefficlents are not
included in ANSI A58.1-1982.

A. Establi1sh Criteria.
1. Input the following data Into the PROJECT, REGIONAL, and SITE Grit.-

da dialog windows:

PROJECT: Project Name : Caport
City/Insteatllon : Chanute AFB - Rantoul
State :IL
Design Load : TM 5-09-1 1986

REGIONAL: Basic Wind Speed :70 mph
Coastal :No

SITE WIND: Importance : Category I
Exposure : Category C
Distance to Oceanllne :100 lOmle

B. Draw volumetric model
1. Select the DRAW MODEL tool palette. [•
2. Establish general layout requirements which ae different hn priuevosly

-misilhed.
a. Use the following:
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DEFINE UNlrs(mnp Incement) :3 Inches
SNAP TO UNITS : on
SHOW GROUND PLANE : on
GROUND PLANE

WIDTH N-S : 100 oet
E-W : 100 New

SPACING N-S :20 feet
E-W :20 feet

INITIAL SHAPE SIZE
N-S WIDTH :10foot
E-W WIDTH : 68 feet
HEIGHT :20 bet
PLANE THICKNESS :6 Inches
COLUMN WIDTH :6 Inches
ORIENTATION : E-W

STACK ON GROUND PLANE : on
DIRECTIONS LOCKED : none

[3. Select HORIZONTAL PLANE from the Shapes pull-down menu. A horzon-
tal plane will apper on the ground plane. A Dimensions dialog window
will also appear.

a. Hold down the right mouse key while dragging the mouse toward and
away from you to elevate the plane a TRANSLATED DISTANCE vertl-
cally of 7.5 feet, N-S distance of -5.0 feet, and an E-W distance of 0.0
feet.

)) Note: The vertical dknension Is to the underside of the plane.

b. Click the left mouse key to fix the plans. A second plano will appear on
the ground plane ready for positioning next to the first plane.

c. Hold down the right mouse key while dragging the mouse toward and
away from you to elevate the second plane a TRANSLATED DISTANCE
vertically of 7.5 feet, N-S distance of 5.0 feet, and an E-W distance of
0.0 foot.

d. Click the left mouse key to fix the plane.

e. Double dick the right mouse key to stop adding plane.
4. Drag the common edges of the two planes to create the ridge for the roof

with a slope of 3 In 12.

)) Note: It Is necessary to drag the top and bottom edge of each plane;
thus, four edges will be elevated to create the ridge of the roof.

I flS Twa. LOCK the N-S and E-W directions.
b. Hide the plane closest to you.

) Note: This enables viewing one plane's edges at a time.

(1) Select HIDE SHAPES from the V'ew pull-down menu located In
thViewpoint window. Handles will appear on the visible planes
of each shape.
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(2) Select one of te hadie on 1he shape closet to you aid the
shape wil be hidden. h wi appear on the remaining
lape to peo more shaps to be hidden.

(3) Double click on the right mouse key to exi the Hide Shapes corn-
miond.

C. Activate the "rhpe mesure command.
1. Select TAPE MEASURE from the Edit pull-down menu.
2. Ushe mouse poin to select the two top vertices aong the short edge

of the plane. Red dots wll appear at the two vertices and a Measure dia-
log window wi also appear

D. Drag the two common edges of the horizontal plane.
1. Zoom in on the view of the plane to space the edges farther apart so each

edge hanc, wl be visible.
2. Select DRA0 EDE from the Edit pull-down menu. Handles appear on

the visibl edges to drag.

) Note: If both the top and bottom edge handles do not appear, It will be
necessary to cancel the command and repeat step I to further sepa-
rate the edge.

3. Select the top edge with the mouse pointer. The edge wE be highlighted.
4. Hold down te right mouse key while dragging the mouse toward and

away from you to elevate the edge.to a roof slope of 3 In 12. The slope Is
dynanwraly alusted In the Measure window as the mouse Is moved. The
translated vertical distance is shown in the Dimensions and Measure win-
dows as 2.5 feet.

5. ClIck the left mouse button to Ix the edge.
6. Select the bottom edge of the plane and drag It to a translated vertical dis-

tance of 2.5 feet as displayed in the Dimensions window.

>> Note: None of the values In the Measure window will change, since
they apply to the already elevated edge.

7. Click the left mouse key to fix the bottom edge.
8. Double clck 1he right mouse key to exit the Drag Edge command.
9. Select CANCEL on the Measure window to stop measuring between the

two vertices.
10. Select SHOW SHAPES from the View pull-down menu to have the hid-

den objects reappear.
11. Rotate the vW of the model so the plane containing the remaining ridge
12. Use the f ,DRAG EDGEcomand to elevate these edges 2.5 feet vertically

(a slope of 3In12). [u El
13. UNLOCK the N and E-W directions. i-,

E. Insert the first column In the geometric model. [ LW AV
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)) Note: The columns are not required for the wind analys of an open
structure In the CASM program. They are drawn here for graphical
completeness and to llustMte the required column modeling com-
mends.

1. Insert the first column shape.

>> You may wish to rotate the view so you are looking north.

a. Select COLUMN from the Shapes pul-down menu. A column appears
on the ground plane to the proportiors set In layut and a Dimensions
dialog window wil appear.

b. Position the first column somewhere In the southwest comer of the gable
roof.

c. Click the left mouse key to insert the column.
d. Double dick the right mouse key to exit the Column commnand.

2. Select the vertices between which measurements are to be taken to lo-D cate the position of the column.
a. Select TAPE MEASURE from the Edt pull-down menu to accurately

locate the column with respect to the roof plane.
b. Select a southwest corner vertex of the roof plane with the mouse

pointer. A red dot will appear to highlight the vertex.

") Note: The vertex selected is the one closest to the point of the mouse
pointer or the center of the cross hairs.

c. Select the southwest comer vertex of the column by clicking the left
mouse key when satisfied. The selected vertex Is highlighted, a dotted
red line will connect the two selected vertices, and a Measure dialog
window will appear. The values therein represent the relationship be-
tween the two vertices.

") Note: There are four vertices at each end of the column, not Just one.

>> Note: Switch to the 2-D plan view to verify that the correct column
vertex has been selected, and then switch back to the 3-D view.

3. Move the column to its correct location.
a. Select MOVE SHAPE from the Edit pull-down menu and handles will

appear on the visible planes of the shapes.

b. Use the mouse pointer to select a handle on the column. The column will
be highlighted.

c. Move the mouse to drag the column to a position N-S of 0.0 foot and
E-W of 0.0 foot.

>> Note: Watch the dynamic change In values within the Measure dialog
window, rather than be fooled by the position of the column in the
perspective view.

d. Click the left mouse key to fix the column location.
e. Double click the right mouse key to exit the Move Shape comvnand.
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4. Sole • from to Muie diao window to so meung be-
tWuen 1he two vertices.

5. Duplice she 9 insrtled column st tohe northwest corner of Ithe roof.

a Sed OU.UCATE SHAPE from the Edit pull-down menu. A Duplicate
Shape dialog window will emw.

b. Enter the fMoVing data:
N-S DIRECTION : 1
E-W DIRECTION : 0
VERTICAL : 0
N-S SPACE :19.0 feet
E-W SPACE 0.0 feet
VERTICAL SPACE : 0.0 feet

)) Note: The Space values represent clear distances, not centerline
distances.

c. Click on OK and handles will appear on the visible surfaces of the

d. Select one handle on the column. The shape will be duplicated one time
19 feet away.

e. Double dick the right mouse key to exit the Duplicate Shape command.

6. Slice the two columns with the bottom surfaces of the roof planes.

a. Rotate the view of the model to a worm's eye perspective looking up at
the underside of both roof planes.

) Note: It Is possible to verify the wireframe view by switching to the
solid view.

b. Select SLICE SHAPE from the Edit pull-down menu. Handles will appear
on the visible surfaoes of the shapes.

c. Select the column shape to be sliced with the mouse pointer. The column
will be highighted.

d. Select the bottom surface of fh roof plane that intersects the column to
sie the column with the mouse pointer. The plane is highlighted and the
column is skced into two parts.

e. Select the other column to be sliced. Irwit be highlighted.

f. Select the bottom surface of the other roof plane. The plane will be
highlighted, and 1he column wil be sliced into two parts.

g. Double click the right mouse key to exit the Slice Shape command. i
7. Use DELETE SHAPE to remove the two unwanted upper parls of the two

columns.
8. Duplicate On remaining eht columns.

a. Select DUPLICATE SHAPES from the Edit pull-down menu. A Duplicate
Shapes dialog window wi appear.

b. Enter the Molowing data:
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N-S DIRECTION :0
E-W DIRECTION :4
VERTICAL :0
N-S SPACE : 0.0 feet
E-WSPACE :16.375 feet
VERTICAL SPACE : 0.0 feet

c. Click on OK and handles will appear on the visible surfaces of the
s wes.

d. Select a handle on one of the columns. The shape will be duplicated four
times and spaced 16.375 feet apart.

e. Select the handle on the other colunm and it will be duplicated four times,
spaced 16.375 feet apart.

f. Double click the dght mouse key to exit the Duplicate Shapes command.
9. This conmletes creaion of the model.

F. Develop the open structure wind forces on the gable roof.
[41, N I 1. Select the LOADS AND DESIGN tool palette.

>> Note: A 3-0 view must appear on the screen to be able to calculate
open roof wind loads.L2. Select WIND from the Loads puff-down menu. A Wind Loads dialog win-

dow wllE appear.
3. Verily vlues In the Wind Loads dialog window and turn on OPEN ROOF.

Modify any values a desired.

4. Clck on OK for CASM to begin finding the Open Roof planes. Handles
wil appear on the open planes found.

5. Use the mouse pointer to select one of the gable roof planes to receive
wind loads. Wind calculations are then performed on both open gable
planes. A 3-D depiction of the wind load will appear on the model when
calculations are completed.

G. Manipulate the buIldIng model and its wind loads.
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H. Generate hard copies.

Vind load: Opem Roof (pef) S.6k

Uneicoed Buidna Exsmol 2 sample ou t

Project a Carport
Location I Chanute An - Rantoul
Design Load i TM 5-609-1 1986
Time z Fri Sep 13, 1991 9:46 AM

******************************** Wind Load ********************************

Velocity Importance Exposure Width Length Roof TypeFaVOctor Pe, end. Parallel
to-rind to Wind(p )(ft) (ft)

70.0 1.00 C 68.0 10.0 Gable
WW : 3.00 in 12

Distance to ocean line >- 100 ml. Lee: 3.00 in 12
************************ Open Roof Pressures (psf) *

z - h - 9.25 ft
Gh - 1.32
Kz - 0.80
iZ : 0.00256*Kz*(Z*V)*(I*V) - 10.00 psfi . IL/cos(theta)]*B - 700.8 sqft
theta - 14.0 dog < 30 dog
Cf - 0.6
F - qz*Gh*Cf*Af

Windward F - 5.55 k I

I Leeward F - -5.55 k I

X - 0.S*L - 5.00 ft
w = F/Af

I Windward w - 7.92 psf I

Leeward w - -7.92 psf I

Notes for open roof pressures:
Positive pressures act toward surfaces.

I. Save the building model with lts wind loads applied tor future reference.
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Given: The onwelsory open arced roof carport shown below. MAlcriterliaaethe
same as Example 2.

RIGID METAL FRAMES

5.-

20' 4 40 17' - 68'1

Required: Determine the design wind pressures on the roof.
Solution: The source for exterior force coefficients Is the same as Example 2.

A. Establish Criteria.
1. Input the fobling data Into the PROJECT, REGIONAL, and SITE Crie-

ia dialog windows:

PROJECT: Proect Name :Carport
City/Installation : Chanute AFB - Rantoul
State :IL
Design Load : TM 5-809-11986

REGIONAL: Basic Wind Speed :70 mph
Coastal :No

SITE WIND: Importance : Category I
Exposure : Category C
DistancetoOceanline : iOOnVle

B. Draw volumetric model.

[[ ]I 1. Select the DRAW MODEL tool palette.

2. Establih general layout reqirements which are different than previously
established.
a. Use the following:

SNAP INCREMENT :3 inches
SNAP TO UNITS : on
SHOW GROUND PLANE : on
GROUND PLANE

WIDTH N-S :100 feet
E-W :100 feet

SPACING N-S :20 feet
E-W :20 feet

INITIAL SHAPE SIZE
N-S WIDTH :20 feet
E-W WIDTH :68 feet
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HEIGHT :5 feet
PLANE THICKNESS : 6 Inches
COLUMN WIDTH : 6 inches
ORIENTATION : E-W

STACK ON GROUND PLANE : on
DIRECTIONS LOCKED : none

>) Note: Height refem to the crown height of the arch for this example.

3. Select OPEN BARREL VAULT from the Shapes pull-down menu. An open
barrel mut will appear on the ground plane, and a Dimensions dialog win-
dow wil also appear.
a Hold down Vhe right mouse key while dragging the mouse toward and

away from you to elevate the vault a TRANSLATED DISTANCE vert-
coly of 8.0 feet.

b. Click the left mouse key to fix the shape at that location. Another open
barrel vault wil appear on the ground plane ready for positioning.

c. Double dick the right mouse key to exit the open barrel vault conmmand.
4. kined the first column in the geometric model.

a Change the INITIAL SHAPE SIZE to rellect the column height of 8.0 feet
and dick on OK L.T

b. Select COLUMN from Vhe Shapes pull-down menu and place the column
In the southwest corner of the roof shape. IL

c. Use TAPE MEASURE to select the two vertices between which meas-
urements are to be taken to locate the position of the column.

>> Note: Switch to the 2-0 plan view to verify that the correct vertices on
the roof and column have been selected, and then switch back to the
3-D view.

d. Use MOVE SHAPE to place the column directly under the southwest
comer of the roof form. The N-S and E-W distances in the Measure
dialog widbw should be 0.0 foot.

e. CANCEL measuring distances between the two distances set with Tape
Measure.

5. Duplicate th remaining columns.
a. Select DUPLICATE SHAPE from the Edit pull-down menu. A Duplicate

Shape dialog window wil appear.
b. Enter the following data:

N-S DIRECTION : 1
E-W DIRECTION :4
VERTICAL :0
N-S SPACE :19.0 feet
E-W SPACE :16.375 feet
VERTICAL SPACE : 0.0 feet

3-87



LOADS WIND LOADS

c. Click on OK mid handles will appear on the visible sudsac of the

d. Select a handle on the column. The shape wM be duplicated nine times,
spaced at 16.375 feet apart in the E-W direction and 19.0 eet in the N-S
direction.

e. Double click the right mouse key to exit the Duplicate Shape commanid.

6. This conpleles creation of the model.

C. Develop the open structure wind forces on the open barrel vault roof.
[E1 1. Select the LOADS AND DESIGN tool palette.

>> Note: A 3-D view must appear on the screen to be able to calculate
open roof wind loads.[2. Select WIND from the Loads pull-down menu. A Wind Loads dialog win-

dow will appear.
3. Verilfy lues In the Wind Loads dialog window and turn on OPEN ROOF.

Modify any values as desired.

4. Click on OK for CASM to begin finding the Open Roof planes. Handles
will appear on the open planes found.

5. Use the mouse pointer to select one of the planes of the polygonal con-
struction of the barrel roof to receive wind loads. Wind calculations are
then perfonmed on all of the planes comprising the barrel vault. A 3-D de-
piction of the wind load will appear on the model when calculations are
completed.
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D. 1m0pu s the bidin model d t wind leds.
:):) Note: Analyss has been peaonmed for a 90- and a 60degree wind

angle. Use SHOWLOADS to dhiplay each wind load case.

Vind Load: Open Roof (pef)

Vind Load: Open Roof (pef)
0 .• • .7 7,~

E. Gen*re hard copies.
Vrwx*9osd Oulcna &&7iwl 3 saonoe oufut:,

Project : Carport
Location : Chanute AFB - Rantoul
Design Load T M 5-609-1 1986
Time : Fri Sep 13, 1991 9s57 AN

*t*****~*****it********** ******* Wind Load ********************************

Velocity Imortance Exposure Width Length Roof Type
Factor Pe rpend. Parallel

to Wind to Wind
(mph) (ft) (ft)

70.0 1.00 C 68.0 20.0 Arched
Crown: 5.0 ft

Distance to ocean line >- 100 ml.

* * * Open Roof Pressures (psf) *

a - h - 10.50 ft
Gh - 1.32
Kx - 0.60
1 2 0.00256*Kz*(I*V)*(I*V) - 10.00 psf
?/L 0.625
Af - 766.20 sqft

90 deg wind
Windward half Cf - +0.08
Leeward half Cf - -0.58
F - qz*Gh*Cf*Af
------ ----------------------- +
I Windward F - 0.83 k I

I Leeward F - -6.03k I
-------------------------------- +
w - F/Af
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----------- --------------
I Windward w - 1.06 pat I

I Leeward w - -7.66 pat I

60 dog wind
Windward half Cf - -0.01
Leeward half Cf - -1.04
- ----- +

I Windward F - -0.10 k I
+----------------------------
I Leeward F - -10.82 k I
+.-:-----------------------------4
w - F/Af

I Windward w - -0.13 paf I

I Leeward w - -13.73 pof I4.-----------------+

Notes for open roof pressures:
Positive pressures act toward surfaces.

F. Save the building model with No wind loads apled for future reference.
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DEAD LOADS
r]V se•e dA imFbe P e b6w t VWi CNSM enoy to genries dead loeds

I mr, roc , aev desion. SNO• n d W• D
load design. you hew suedy smn. Is depende on def input Into two tvw
CRITERIAwixdws The DEAD LOADS prog• a •weve, l Inldependent oftw
CRITERIA menu mdls assmociaed pop-up diaog windows. A vok ti mod
doen not need to be drwn to creme deed l eod meantmes.

Select fhe LOD WDSG Tool PaWstl. You may fmie proceed to LOADS on F~T
tie Loads and Deseg menu bar aid semoi down to PDO (D [QM Qj
CEUtNGMU., or WALL The other opton Is to elect elher of f• outr
respective loons from Ihe Loeds and Deign Tool Pelete.

ROOF FLOOR CEILNG WALL

Regardism of Se opfon prefeid clk ft left mouse key on ve desired Deed
Loed mid hIgdhi IL The Me m y-.v popup dokg winow wN appear, and
you we rmd to develop Ow mIe wWft for te mssenty. Many system
assentes can be generated for a ghi piroect. They can be srm ad retrieved
aneeded. The folowing ,*xu wIN Woe you sop by step though deed load
ceulatioms for wood, steel, mnd concrete floor mnd foof assentlis.

* Floor Assemblies

Give: The floor assenftl shown:

S___1,2" Quarry tile

Partitions (min - stl stud)

2 1/2" Normal weight concrete

1 1/2' 20 go Deck (form)

32' Span joists 0 2'-0" o.c.

Mechanical & electrical

Suspended ceiling
(channels & tile)
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Requied: Calculeat te total asnmly deed load nd save a ENTRY-TYPE 1

Solution:

S1. Select LOADS from the top monu bar and scroll to FLOOR (DL) or select
the FLOOR (DL) ICON Iromn he tool paleS.. A FLOOR (DL) pop-up do-
log window wi appeer.

2. Type 'Entry-Type 1' owr the highiohted current name.
3. ipu te assembly nmatrls.

a. Movl te mouse poinler to a required deta window button.
b. Click tie lEt mouse key and a pop-up dialog winkow will apper showing

a I1t of possible maewals. .

Non1a1- pII 1w .

0.0
ThuMp 2&0uda

OutIPAEJ.,IS: rai
LI[ ILI I]

c. Scroll the pop-up dialog window list for the desired material.
d. Place the mouse pointer on that material and dick the let mouse key to

high-iht your choice.
e. Cik on OK. Your material choice and its crespondn weht wil

appear in the 'Type' box and 'pef box. The 'Totar box wIl mitamaticily
sum the weights of al current choices.

)) Note: An alternate approach is to select the material by double click-
Ing on the highlighted material. This avoids having to also click on9K.

f. Complete the ling in of all 7Type' boxes as follows:
Patition : 0 - 50 PLF
Finish : 1 /quary t•e
Deck : MTL DK 1.5/NLWT 2.5
Structure : Steel bar st. 32'@
Mechanical : Mech aWc ducts (3 ps)
Electrical : Elec/ LUghtlng (2 pSf)
Fire Protection : none required
Ceing : Susp. Chn./ Tile
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Upono oa Ellolaa A ls atloll weoof S3.3of lw I exist In the VW
box. Yu on edior c s y Im In a'ty or'per box, sa cdlbes d In
lhe RWIE 4NCE chmper of the Refrence Manual. The FLOOR (DL) win-
dow ahodd look fa:ollows

r In, - TAM I

Fbdek Owms Tlb Ur2

0DeL lMTL Oe .SAXlfr Z

• =,,b e Ptbd m I,,.,.t,, L,,cM,,,b I,.C,,,. IB IJ"-

PFoor ausemblies are autoantically saved for each unkiqe floor name.
Use the Floor Nom- drop-down list to view and edit other floor
asemblle,

4. Select K aler you omleled enterng loor msembles to return to the
CASM program window.

The other two optons In On Pow (DL) lalog window wil be dmessed kWter.
Briely they we:
SSelect Assig N Floors to apl the lad to al foor planes when usin the

ASSGN opton.
* Select rAWEL to not save the nges to the current floor name.

* Select ABM to place Ohn curent floor DL shown in the window on a feoo
pins In the bihng modT. The next chepW wi perorm this opemfion.

) All the asemnblles wilN be printed at the end of this section.
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Given: The floor asmbly shown:

kal ,.25/32 Maple Floor
on Sleepers

o 0 NLWT Concrete

Indirect Lighting
", (2psf)

Required: Develop the total deed weight of the given meembly and name it
GYM-Type 2.

Solution:

This examl proceed the same as Example 1, except none of the components
exist in the materials database, and you must create them.

J i11. Select FLOOR (DL) from the Loads pull-down menu in the Loads and De-
ign tool palete. The lIst entered menbly will appea on the FLOOR
(DL) pop-up dialog window.

2. Type over the present NAME and enter GYM-TYPE 2.

3. Delete the PARTITION TYPE' and 'PSF.'
a. Select the Paition data window bution. The pop-up dalog window of

materia will appear.
b. Scroll the pop-up dialog window for the blank 0.0.
c. Place ths mous pointer over tha selection and click the left mouse key

to highlight your choic.
d. Clik on OK. The paition typewl become blank and 0.0 pef will be

ihertecL

4. Replace the FINISH material and weight with 1" hardwood.

5. Repeat step 3 for DECK to dear the T'YPE' box and place 0.0 in the
'PSF' box.

6. Replace the STRUCTURE material and weight with the concrete pan joist
poCoris given. Scroling the choices in the pop-up dialog window re-
veals that the closest choice is Conc Pan 12+3x5+20 weighing 74.0 pef.
Select it and edit the 'TYPE' and 'PSF' boxes to read: CONC PAN
12*3x6+20 weighing 78 pei. An alternate approach would have been to
merely write in the entire descrption ofthe Item and its new weight
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7. Odld MECHANM.IL "rYPE' dms IF! mind place 0.0 hI lhe 'PSF box
umhibp8

& Leave to ELECTRICAL bo as 1 ty mr
9. De[le CEILING 'TYPE' d&ee- P11mid ane plow 0.0 In Vhi PWF box as in

mlp &. The nowm saw Mb FLOOR (L wL dow wil look s bkwm:

Ito5

Swulum: CaOc PM I2~2S ETim peW1

0QAnuw AN Els. Toq& 4.

):) You will select ASSlGN to place the current floor DL shown In the
window on a floor plane In the building model later. The next chapter
will perform this operation.

10. Use the Namen dpdown Rdt to re~Aw all the saved FLOOR (DL) msem-
blee for your project.

11. Edt either maenfy, or select OK to end the development of floor dead
load "ae.

>) The hard copy will be prnted at the end of this section.
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* Roof Assemblies

Given: The wood framing section shown:

S12 Concrete Shingles

1/2" OSB Sheathing

12" Bott Insul.
(fiberglass)

2x12 0 16" o.c.

1" Cedar Lap-siding

Required: Cndculate the system dead weight and save as HOUSE-TYPE 1.

Solution:

SIt is assumed that you now have an understanding of the process and It is assumed
that you can buing up the ROOF (DL) pop-up dialog window and enter the new
name.

1. Enter the following ROOF (DL) 'TYPE' and 'PSP items:

Name :House - Type 1
Roofing :Concrete shingles 9.5
Deck :OSB & Waferbrd 1/2" 1.7
Structure :2x12 @ 16" 3.2
Insulation :Fiberglass batt 12" 3.6

2. Scroll the ceiling choices and select CANCEL since Cedar Lap Siding is
not listed. Type in the materal and its 2.0 psf weight.

3. Select SAVE to store the assembly. The completed dialog window looks
as follows:
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Tpe p1[

Deck- los E& Wal" E W 1
Ibsactma,: Weed 2012 013 E [a F!]__11,10.,NA0 I•I•a
M.reuote I Z ±I"

inluadow lFheersb Batt 1 r (j II
Cs&,, ICde Lo Sl7g-I

o Total: Z

)) You will selec A.IGN In the next chapter to place the current roof
DL shown In the window on . roof plane In the building model

4. The tolal weight of this aenemife of components Is 20.0 psf acting
downward dong the sope.

>) Note: The computer will calculate the projected load value during
analysis.

Given. The steel joist frang section shown:

- Bollasted Single-Ply Roofing

Rigid Tapered Insul 3" - 7"
(use 5 overage)

1 1/2" Metal Deck - 20 go

Metal Ducts: 1 psf

24' Span Joists 0 4'-0" o.c.

Electrical: 1 psf

S Wet Sprinkler System: 2 psf
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ReWquiMd: Calculate the total deed weight of the given assembly aid name it
MECH.RM-TYPE 2.

Solution:

[ ] 1. Edt the previous ROOF (DL) window with the following data:

Name Mech.RM-Type 2
Roofing : Single-ply/ Ballast 12.0
Deck Steel 1-1/2 -20 ga 2.5
Structure Steel bar jst. 24'@ 4' 1.8

L: Mech a/c ducts 1.0
Electrical : Elect/ Lighting 1.0
Fire protection Sprinlders -wet 2.0

(must edit the 'PSF' box to change the 0.8 to 2.0)
Insulation : Rigid roof Insul. 5' 4.0

(must change the database value of 6 to 5 and 4.8 to 4.0)
Ceing :none

2. The TOTAL system weight of 24.3 psf is shown. A sample ROOF (DL)
window follows:

Hae: Mech. RM - Type 2

Deck- Stuel 1-1 /2- 2o.a 215e

Sin,,ia: I•-1.•-w IEII4-°
ahc•lvica: IsMechA)•,Ducts 1.

'lc a [IZ"•i'I [J 0.0

0 Total: 24.3

LLan]e,
)) You will select ASS=N In the next chapter to place the current roof

OL shown In the window on a roof plane In the building model.

•I 3. Select the drop-down list button to review all the saved ROOF (DL) as-
sembiles.

4. Select OK to return to the cleared CASM program window.
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m Ceiling Assemblies
M wty Vrnss in the deeip of busses itlIs hadwtegeove to sepwarat top chord

aId bottom chord dud lobd and lie loads. This Is typical In wood, but also
in deel busses for Soars or roob. Inu-stinold busses, used most often In hospitals,
also requke sepaurton of top mid bottom chord loads; however, since these osing
msesenMes also combine with flooring, they we beet boted as a FLOOR (DL).
Thus, they arie biters excspiion. Atypical emmple ofa CEILING (DL) would thus
be the bottom chord of a wood buss.

Given: The bottom chord of a metal plate connected wood buss for a residential

2x6 Truss 0 24" o.c.

6" Bott Insulotion

5/8" Gypsum Boord

Required: Prepa tohe bottom chord dead load for the tbuss '•rlicctor and his
e~ngier.

Solution:

1. Bring up the CEIUNG (DL) pop-up dialog window and input the following
data:

Name : House-Type 1
Mechanical : none 0.0
Electrical : Elect/Ughting 1.0
Fire Protection :none 0.0
Insulation : Fiberglass bett 6" 1.8
Struclure : Half- 2x6truuss@24" 1.5
Ceing : Gypsum 5/8" 3.1

2. A completed window should look as follows:
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Name: IHoue -Two I ii
Type pot

Re,.,ond. n I'••/.•l'UI-

Indahton: [Fibwglass Bant 6" V1.

Stmwture: Hau-2M Wutt 0 24" l 1.5

0 Assign A N Elolms Tol- I i

0 You will select ASSIGN In the next chapter to place the current ceiling
DL shown In the window on a floor plane In the building model.

3. Select OK to return to the cleared CASM program window.
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m Wall Assemblies
rjV* weightol wal asenblswvs is prepoard In a ulimlar fashlon to list of floors,

I rol, ad alings. The wal weights wil be In PSF aid nust merely be
mulinpledib#*wg htoWlo bal s inPLa IoPRm o erelymu-11pled bytte
wal area to ablahi to total wal weight In pounds. When the load Is asuigned, lIe
comp~uter wil calculate fth ia load of lie assembly.

Gien: Wl sction stown below:

4* Brick Veneer

I' Exp. Poly. Insul.
- (Pinkboard)

"4" Fiberglass Batt
Insulation

1/20 Drywall

Reuired: Determine wall weight in PSF and name It EXT.WALL-TYPE 1.
Solution:

1. Select WALL (DL) foom I* Loads p1dl-down menu or rom Ow icon on Ow n

Loads and Design tool palette. The WALL (DL) pop-up dialog window wil
appear.

2. Enter fm blowing 'TYPE' and ?'P' Iems:

Name : ExLWd-Type 1
Finish : Brick vneer 4" 40.0
Sheaft : 1" rigid kW. (pkibrd) 02
Structure : 2x4W 16' 1.5
Insulalon F"ergam bat 4" 12
Finish : Gypboerd 1/2' 2.5

3. A completf window should look s oblows:
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NowE ýE~M. Twd I~

"Fh"s: fIc-k Li 1"A I
Sh,.O.- I".Rigid I., pIii[
Sbuctwe: lWood Stud 34016 L. .

"In'sudon: In- Bn" I [2

Fiik:L G6"bwd 1/2-(J(1
WWai~u~m TW I5.4C) A• i., AI EM I E K -3,, Totak [

L----U
>> You will select ASSIGN In the next chapter to place the current wall DL

shown In the window on a floor plane in the building model. You
would select Assign All Floors to apply the load to all floor planes
when using the ASSIGN option.

>> The next wall assembly can be prepared by directly changing values
In the current WALL (DL) assembly window. It Is necessary to Insert
a new name, unless it Is desired to just replace the existing assembly.

4. Select OK to return to the cleared CASM program window.

5. Obtain a hard copy of the assemblies.
a. Select File from the CASM top menu bar and scroll down to PRINT

DATA. The Print Data pop-up clalog window will appear.

b. Place an'X'in the DEAD & LIVE LOADS option.
c. Remo the 'X'in all other output options. This will only print the Loads

assenMbes.

d. Place an 'X' In the box for ei~ter PRINT TO PRINTER or PRINT TO FILE.
e. Click on OK and if you selected PRINT TO PRINTER, your printer win

be activated. if you selected PRINT TO FILE, you will be placed in
NOTEPAD.

) Note: See the Printing Project Criteria Data in this Tutorial Manual for
more Information on the PRINT DATA command.
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SymbLomOkui~d:

Loads

Floor Dead Loads

ae Entry-Type 1

Type psf

Partition 0-50 PLF 0.0
Finish Quarry Tile 1/2" 5.8
Deck MTL DK 1.5/NLUT 2.5 36.0
Structure a Steel Bar Jet 32'12' 4.5
Mechanical : Hech A/C Ducts 3.0
Electrical z Elect/Lighting 2.0
Fire Protections 0.0
Ceiling i Sump Chnl/Tile 2.0

Total 53.3

Name t Gyw-Type 2

Type psf

Partition a 0.0
Finish : Hardwood 1" 4.0
Deck S 0.0
Structure : Conc Pan 12+3x6+20 76.0
Mechanical a 0.0
Electrical t Elect/Lighting 2.0
Fire Protection: 0.0
Coiling t 0.0

Total 2 84.0

Roof Dead Loads

Name t House-Type 1

Type psf

Roofing Concrete Shinqles 9.5
Deck OaR 0 & Waferbrl 1/2" 1.7
Structure s Wood 2x12 S 16 3.2
Mechanical 1 0.0
Electrical 0.0
Fire Protection: 0.0
Insulation Fiberglass Batt 12" 3.6
Ceiling Cedar Lap Siding 2.0

Total 20.0

Name Mech.RM-Type 2

TYPe psf

Roofing : Single Ply/Ballast 12.0
Deck 2 Stool 1-172" 20qa 2.5
Structure t Steel Bar Jst 24'04' 1.8
Mechanical : Hech A/C Ducts 1.0
Electrical a Elect/Lighting 1.0
Fire Protection: Sprinklers Wet 2.0
Insulation a Rigid Roof Ins 5" 4.0
Ciling 0 .0

Total a 24.3

Ceiling Dead Loads

Name : House-Type 1

Type psf

Mechanical a 0.0
Electrical a Elect/Lighting 1.0
Fire Protection: 0.0
Insulation a Fiberglass Batt 6" 1.8
Structure a Half 2x6 Truss 6 24" 1.5
Ceiling a Gypsum 5/8" 3.1

Total a 7.4
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Wall Dead Loada

Uame t Ext.Wall-Typo 1

Type pof

Finish : Brick Veneer 4' 40.0
Sheathing : 1" Rigid Insul pnkbd 0.2
Structure : Wood Stud 2x46l6 1.5
Insulation : Fiberglas8 Batt 4" 1.2
Finish t Gypboard 1/2" 2.5

Total a 45.4
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MINIMUM ROOF LIVE LOAD
r]hbm@halo **nxun roow loa d brd m u s n , pitched, or wdhed
A roob l20 pXalm opiemted In ANMI-AUS.1-1982 and dted in TM 5-809-1 196
MOnod et lie bginngoW l isqipsr. Reci to lio 20 pfa ma ftmu on

oflie hodmontalprojected bIrtuy ousid byllie me wnermd lieroot slope.
The fllowing smmqf Ihisbetma lilt proviuion a st up In CASM.

Given: An Iipi-st b abulling i td withrpenve bays at 20 beet on m-r. The
rof Is Iuned walh 60-Woot spen tnm a In each bay. The top dird slope
In 3 In 12 cretng a low doped gable roof. This examle con be found In
TM 5-O•-1 196 on pgep C-2.

Required: Detsonmie tle nilnlnwm Av ioad lo be canied by each tus.
Solulmon:

A. EtdehW Criteria.
1. Input lhe # bl ddsa into ie PROJECT dlaloq window:

PROJECT- Projet Namu : Indusrld Buldling
Chimsfiulan : V4debur
Stas: : MS
Deign Load :TM 5-09-1 19M6

)) Note: This is the minimum Intonnation required to do minimum root
Eve load calculation.

B. Draw vokimetlc modal.

1. Selectwle DRAW MODEL tool palefte. ]
2. E-st11hh genersal layout ec mnwtswhich are dIfteent limiprsAou*l

ia. b.lieolowhig

DEFINE UNITS(snap hiaement): 6 hiches
SNAP TO UNITS : on
SHOW GROUND PLANE : on
GROUND PLANE

WIDTH N-S : 100 eet
E-W : 100 lfet

SPACING N-S :20 feet
E-W :2 boet

INITIAL SHAPE SIZE
N-S 80 bet
E-W :60 bet
HEIGHT :20 eet
ORIENTATION : N-S

STACK ON GROUND PLANE :on
DIRECTIONS LOCKED : none
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~~ 3. PbocaCAn~onlhe ground planwil wto wiquired dh meneowe
4. Draw the g9I root.W-a Turn on STACK ON LAST SHAPE.

b. Stak a PRISM on the cule.Dc. IM the N-S and E-W clkoon.
d L U to DRAGD conEumid to mnd In roof slope 3 in 12.
*. UNLOCK the N-8ad E-W drilons.

5. Draw roof strncturals ements.

H) If unfamlier with drawing structure, refer to Wind Load Exemp"e 1,
stop 6, Floor Framing Scheme Is step E-4, or the CASM Reterence

a. See INCLINED STRUCTURAL PLANE.
b. Select DRAW STRUCTURE tool palette.

rA~'~U I c. Select DEFINE GRID from Me Grlpen pull-down menu.
NSSpackng 20 fest

E-W Spac.ng 1 9eet
d. Select ,RSS - MOM from the Surt/Un pull-dow menu.
a. Dellne area to drew busses by selecting handlh clodwise order to

delin the entirn area of the Inclned plane.
t. Set the uss Spacing to 20 test.
g. Set to Orlentelon to E-W.
h. Turn OFF Draw Surface.

I. Click on § . The Tmus - Custom cialog window will appear.

uhwi Dueefte Sibe d Rod: 0
DpIM~u .5eleesAt Helel. [g•'- RISeohmtm a I FOL-0-1 ft

j. Turn on INCLUDE OPPOSITE ROOF. Leave depth and scissors
heights at 0.0 fet.

k. Click onOK.
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6. w1d Conlb m-on - lhf model ad Insetion of rool hinne.
C. DsIubmIn ths mkiun roof lve IoWed for a typical roof treus.

)) Note: You must be In a 2-D view of aslected plane on the 3-0 model
to be able to qaply mmnimum rooftlve load. You cannot be In a 3-D,

Selmva•ftion, or section view. VI -

1. Selec Ow LOA teDSGool poleftte.
)) Noe: This Is a view of the true width, not a view of the projected width.

2. Select MIN ROOF (J from lhe Load• pul-down menu. A Minimum Roof
(LL) didog Window Wil OFF .U,

0 Add m..f.adled*eo wool
oui Film ITRUSSMINTXT

. Turn on A OPPOSITE SIDE OF .
4. Modiy t Output Ronwa to TR lSSMIN.TXT and cick on 0. A

Tr~butay Area dialog window wil appear.
a. Ue the mouse poinler to et the lower left comer of the tibutwy aree to

be cretoled Place 10 feet from the left edge aid ick the let mouse
key.

b. Drag the mouse pointer to create a tributary area with a tilbutay wkith
of 20 beet and a leng equal to the width of the roof plane.

)) Note: The tributary area Is a projected area above the 2-D plane.

c. Click th left mouse key to fix the tbutary area. Calculaion tm begin.
The minimum root Ave load and Its name will appear on the 2-D plane
within the drawn tibutary ares.

II I II

3O 0

5.Click on CAMLto exit the hMinmum Rood Uve Load commrand.
D. Mianpulation of the bui•dng model and Nt loads.

1. For delfat on the following abbre'Aate commands, refer to steps D-I
through D-7 In Snow Load Example 1.
a. Zoom the grahis on the screen.
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b. Pon Ow scren s i-ep
c. Viw -4 Pespecie 3D
d Viw -+SoidObled
o. RotaW 3D view

g. A4**t vkh Iib datace.
E. Gmenstn of hard copies.

Nininum Boof Live Loads (Pef)

12. .0

1. Pf~t a 2-D section aid calculatIons. For det ails on fte followin abbrevi-
dted commends, refe to stps E-1 twroug E-4 of Snow Load ExanVle 1.
a. View -+Section
b. File - Print Screen

V Printer

OK
c. File -* Print Data

V Min Rooft L
Vs Pint to Fle
v Execute Noteped
OK

d Notepad -+ File -+ Page Setup

Left Mg• : 0.5
Right M~in: 0.0
OK

e. Notpad -* File Print
f. Notp•l -. File -Exit

&am*wl 1 Sang* 0~&d
Project : Industrial Building
Location : Vicksburg
Design Load: TH 5-809-1 1986
Time a Tue Jan 30, 1990 10:48 PM

*********************** Minimum Roof Live Load (Lr) ********************

Tributary area (At) : 1200 ef
Roof slope (F) : 3.00 in 12
Lr - 20*Rl*R2 >- 12
At >- 600 R0, - 0.60
F <- 4 R2 - 1.00
Lr - 12.00 psf
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misimm Le - 12 pat

1.00 Paf I
Check minimum roof live load, Lr, against minimum snow design loads.

Additionally, for the design of secondary members such as roof docking and
raft•ers., a concentrated live load with 250 lba uniformly distributed over
an area of 2 feet square (4 aqft) will be included. The concentrated load
will be located so as to produc*e the maximum stress in the member.

R Smv th buclding model with it minkium HvN load applied for futtre

1. S•ledt SAVE fron Ite Fle pultdown menu on V. CASM menu bar.
2. Type In Fsuwe: MHROOF.BLD.
3. C&Uk moue on SAL.
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LIVE LOADS: OCCUPANCY
T section describes t procedures used b the CASM progrn to nerale

unifoml distbuted flor occupancy live Wa for difren pamOil. This
vers-on of CASM addreses occupancy lv. loads baend on the provlsions stated
In the TM 5-809-1 mnual only.

It Is not necessay to select a Design load code from the PROJECT CRITERIA
window to prepare occupancy live loads, a it was for SNOW and WIND loads. it Is
not necessary to draw th geometric model to create a Not of occupancy Wve loads
for the bidlng.

A Weokd oceodure for crena ftre ouvanc live loAd let for be bu w a a

[j T ] . 1. Select the LOADS AND DESIGN tool palette.
2. Select Loads from the menu bar and scroll down to OCCUPANCY (ILL).

Click on this highlighted choice with the left mouse key. The typical alter-
nate approach is to select the occupancy liv load icon from the LOADS
tool palette. An OCCUPANCY (LL) pop-up dialog window will appear.

Name pd
OlrMW OWN= 50

Aii-Conl Equip RM 200 a
Aimowest 150
Asse•ai• halls/place:
Assembni: Fixed sots 60
Assemwbi: Lobbies 100
Ar•ltnbht. Movable seats 100
Assenmbi: Plaloemmt 100
Assembly: Stage Nwom 150
Attic (non-as): Non-stowage 25

El Aply Live Load Reduction Attic (non-ms): Stomage 90 a
ADP woom 150 ao Assign AN Flowrs Bakeiss 150 *

I LLR fividelines KZ aa

5E]i
3. Drag the mouse pointer to the ADD box and click on the left mouse key.

This will activate the occupancy live load selection list In the oveday pop-
up dlalI window.

4. Use the scroll bar arrows to scan the list for desired choices.
5. Use the mouse pointer to select a choice.

6. Double cick the left mouse key or single click and then dick on OK. The
occupancy live load wig appear in the OCCUPANCY (LL) window.
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:) Note: CeNaI Ne load magntmudes we Mood by a Ite which
spreents• a ruinder note thit qap e on the screen when the load

Is elected. Click on aQ to remove the note.

7 .Veishi design hmL ead.les. may be

7. To moifyte E*Ive load mmantud, or nameo, or view tOe note:
a Doubleick the Wst. kos ey oth vladname.Apo-pdag

Widw ilappear.

Nm psI

Ofiw- Fla & sorage -1-
a Vaimble desail lebed Inmeatn map be

b. Change the nm or pef as desired.
c. Soled OK when sadstiled or C E to not save the change.

8. R ospnt tiho loe nceas mary times as eIred to create a lst of the pro-
Jecrs unlorvnFy distributed o ve loads.

9. DecIde if dvp load redudlons ame to be applied to all the loads listed.

• mesd-aaW Soled LdLe 2UCJ~S oforn thoe od afteriatod] dyu dcso

-rcm-w•dblr

Um Wmo disbqftd Ihed ledsf I mppnding membors: Le.. twon-we
slab. bena gkde or ct m ns -mvihg an bhmenco see of 4 seq Ift o
smere ma" be redce Li: - Lo¶90.25.il5/sqi~lllj
The reduced de We , lead wEE not be Imess tan 502 of Ohe unit
live lead for m esuepportng -n Nowe. nor les tha 40%201 the
sea iv owo lea ac mebr supporting two a smore rlows.
Eceptiomis: Fog r Ewe loe an 100d. pal, no reduction is permit-
ted fet membes spaiuing floods) in tde floi -ai most:

-goages [omcosi whoet 2 mum Kveseros ane supparted)

Fo m beo leedsr Owm hn 1U pef end to gmaese used #or pessenges
cat only. no seductimn is peritte for meAm et supporting ons Ilow;
pemmev. whe two a mere No a e su od, a 292 seduction is

b. Place an 'X' next to APPLY LIVE LOAD REDUCTION to have the
reducions automa*tay calculated during analyss.
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>) Note: It Is not possible to have live load reduction apply to only a
melct few loads from the Nit.

)) Select ASSIGN ALL FLOORS to apply the load to all floor planes when
using the Assign option.

>) Select ASSIGN to apply the highlighted live load from the list on a floor
plane In the building model. This process Is performed In the next
chapter.

10. When finished, select STOP to return to a clear CASM program window.

>> Your live load choices can be saved to a file according to procedures
described In the REFERENCE and OVERVIEW chapters of the Refer-
ence Manual. The following example Illustrates the application of the
discuislon described above.

Given: Afour-story multiuse facility that will be designed based on the TM 5-809-1
1986 Loads Manual contains the following functions:

Offices (3 stories)
Corrors (main)
Files and storage
Lobbies
Lecture hall, Meeting room w/ movable seats
Dining room
Parking garage (1 story)
Kdchen

Required: Prepare a list of live loads for the project. Live load reductions are to
be taken for all live loads. The Fles and Storage live load should be
increased to 90 psf. Save the list in a file called OFFICE.BLD.

Solution:

[ ] 1. Follow the steps outlined above to create the project's live load list. The
completed OCCUPANCY (LL) window will look as follows:

Name psi
Office: Offics 50
Offk:e: COaM Imaini 100
Office: Fibs & utmage 90 a
Office: Lobbies 100
AssembI. Movable seats 100
Dining tsow 100
Owens Inassenoow caut] 50

0 Ap* Li, Load Redction
0 Anion AN Flows

L•R awded, nis
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2. Seec IIO and tum to lhe deer CASM pIogram window.
3. Save the prioectli load lt to a file.

& Select the Fle pull-down menu from the CASM top menu bar ad elect
S. A pop-up didog window wEi aper.

b. Type In the project Moleme: OFFICE.BLD
c. Selet .Q The filoname'untitled!ad the top of the CASM window will be-eploed with th now foiname.

4. Print the p*e In load IisL
a. Select Fie pull-down menu again and select PRINT DATA. The Print

Dae dialog wknow wi appear

t nowd a" Liv Lead.
o L__mew e_€h-.,.X

0 wcim, e enstn

oikt Lie LLa
[] C" of maw., rC-TMft.n-.f I

o sal' B•gldan IATSES.IXT I10 And IHM•GoU.TXT
al Takr.-. lQUATIT.TX.,T

o0 AST T d.mffS an .PM

, to Far. FCASH I X..I

Evaosed Nuhpa

b. Select DEAD & LIVE LOADS and PRINT TO FILE.
c. Enter the lename: OFFICE.TXT.

)) Note: If you enter .BLD It will automatically be changed to .TXT for the
NOTEPAD program.

d. Turn on EXECUTE NOTEPAD.
o. Slect OK and respond to the pop-up dialog window warning to replace

the output le if one appears.
f. The NOTEPAD program window will appear displaying the live load file

and accompanying noltes.
g. Select PAGE SETUP from the File pull-down menu.

(1) Set the left margin to 0.5 and the right margin to 0.
(2) ClIck on OK.

h. Select the File pull-down menu and select PRINT. The file is then sent
to be printed on the printer. A sample output is as follows:
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Loads

Occupancy Live Loads

Name paf

Offices Offices 50
Office: Corridor (main) 100
Office: Files G storage 90a
Office: Lobbies 100
Assembly2 Movable seats 100
Dining rooms 100
Garages (passenger cars) 50
Kitcnens (non domestic) 150a

a. Variable design load. Increase may be necessary.

Notes
Uniformly distributed live loads for supporting members; i.e., two-way
slab, beam, girder or columns having an Influence area of 400 sq ft or
more may be reduced with: L - Lo*(0.25+(15/sqrt(Ai))]
The reduced design live load will not be less than 50% of the unit
live load for members supporting one floor, nor less than 40% of the
unit live load for members supporting two or more floors.
Exceptions: For live loads less than 100 psf, no reduction is permit-
ted for members supporting floor(s) in the following areas:

-public assembly
-garages [except where 2 or more floors are supported)
-one-way slab floor

For live loads greater than 100 psf and for garages used for passenger
cars only, no reduction is permitted for members supporting one floor;
however, where two or more floors are supportea, a 20% reduction is
permitted.

)) Note: An alternate (simpler) way to obtain a printout Is to select-PBUi
TOBRIMES Instead of PRINT•_FUILL. The letter was done here
merely to show the process.
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STRUCTURAL ANALYSIS
AND DESIGN

, intended to present the s�tctu,� plnning cpabiities of CASM.
X1 many pieces of CASM you have teemed in the previous

chateeu and givn you an undem'landing of the progrun's application in the prelml-
nary sruclurd design prooess. rhe entire Ifowcharl, llustrated in Chapter 1, will now
be used to compare structurl systems and maist the engnr In his decislon-mak-
Ing process
bis chapler wEll asume that you have nmeted CITERIA, LOADS generaton, and

the bascs of GEOMETRhC MODEUNG from the previous chapters. Emphasis will
be on the commands neceesy to:

A. E-0bdh structural grids
B. Create openings
C. Draw structural huni systems
D. EsM h structural dement parameters
E. Assign loads mad generate load combinations
F. Perform premlinwy anaysis
Gk Perform preliminay structural member design

m Floor Framing Design Comparison

Given: A three-story 6 x 3 bay offlce building. A typical bay will be 24 feet by 24 feet.
The building will be a braced frame with x-bracing around the corner stair
towers providing leral oad resistance.

The occupancy live load wil be assumed a smear of office, corridor and
partitions totang 70 pst
The exterior wall construction will include 4-inch brick veneer with a 2-inch air
upace and a lightweight 8-inch CMU back-up. A 1-inch rigid insulation (ex-
panded polystyrene) will be pleced in the cavity. The exterior wall will be
supported at each floor level. The exterior face of brick Is 9 inches in front of
the spandrel beam centerline.

Required: Perorm a prelkninary analysis and design for the following structural
frani options:

1. Open-web seel joists with steel beoms on the column Ones.
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a j.I ol uinlng in the * in e dlmctlon.

b. G•hckerboad arngement of joists.

14.0

£4."0•,0l~.

A 
,
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FLOOR F~IGEXAMPLES STRUCTURAL ANALYSIS AND DESIGN

A m a I ,ton w u ta om w s w a n d •Ow d I • / ,,K

-- -- -- -- -- -- -m

Path 0.-D

Ira

IMP"

k I13F..&"WT ICu[I
Sbuctm Stu. 3m J 2 I9 4 I'i2I
m .ch ,u.k IMs'h A/C D tj

Eb br*IE sI,.,. o il• wFiu Pituecdm: ISp*hkmaWutsJ~~I

0 A*p, AN Duo" TotsI: (4-s]

2. SW ben hankn at tI ponts w on th cohjm kw&
a. Noncompoelt construction with checke-ubod layout. AN connection

wesiemple shoe type.

24.9
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b. N•n mu covuction with chcebod laout. Thn gbdw Uns
in Vhe shor dkcion of Vhe bulng we continuou

c. Composite construction with checkerboard layout. AN connectons mu
simipte shwa tpe.

0 Io

M. I
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to kvow stft an~• nd ftf dmr dl

ar k
Mr T .4lr MAX

rmlin° IF'bw qTw 2T~••I

Nge., Ru ,,p 2I l•

' h.-J Lij I @.@

0"k& INTL OK 2-.TWT 2.5 .
s,,,, .- ls •., ...- Et rg7I 7 7-- "]1 I Not pert of ame

1 [~ ---I E] load. An esinmatod
Mmdmod: MmA C n -1 r 0 beam woight win
Eb•h,,: I ,,, 1 !. be provdd durng
Fi ,.g.., Il-p, wet 4. Prehi p nary Analy-

om lsm,,c•,mwi Dio O 'i- ILm

C.. ~~i.iiiiiiiiii 2..6. ,ae.

0OAuspAN Em_ ToW [419

3Cadrin-ploa concrele one-way beu b syuisem.

34.8
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Amumi Ole foMowtM Ow•&, mm mcon ad floor del bade:

2r MAX
"SRUCT. .
DEPH 2? MAX

6ama I DUCIt

PaimL oe :PdIE

Duk: lemma", NLWT 4" Q

Sbuc• -e: i EE

mecanlmica Much A/C Ducds EJ0 .

P,,, Pib .in I1 11 1 1IZ! Iu'--Fr sP.e,,,Ts II
COMMg ISea Cdud/Tim l]2.

0 AnionA Eb-. Tatat157.0
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FLOWR P#W0 EXAMPLB BITRJOTURAL ANALYSIS AND DESIGN

A. Eaibolish Cifoleim.
1. Select anQ md kInpu li following dim:

Pmr Naie : C•WS OFFICE BULDmN
C~yfndbdion :VIC1(SURGU~
Stae :MS

) Note: This lathe only inormnion required, since we will not need snow
or wind loads to design floor frmming.

L. Drew Vokmetdc Model.

>> Note: it is only necessary to draw a portion of the building to study
"tWpica bay ftmig. A one-level, thre-bay by tnwee-bey model will be
suficent to design typical nteriot, exerior, and corer bay members.
Consideration of the 9-inch permet offst is also not required when

udying typical bay ftming.
1. Prepae ti following bac model on th ground plane:

72 fedt x 72 fe x 14 fet high.

) Note: It is best not to draw the individual bays in any model. The bays
wei defined by the stuctural grid.

>) Note: Thi minimal model will not produce accurate wind load values.
The complete building volume, Including offasts, Is necessary to
property addrss B/L and hIL lactors, as well as the number of floor
levels. Snow load values will be correct If no projections are antici-
pated above the flat roof plane.

NN ,I

>Ice NN

'' J <" J- "" --.. i--

N4-
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C. EFtablIs the Structural Grid.

L" ] )" Note: It Is necessary to have a structual grid within which structure
can be drawn..I

_____ I . Select #*DeAW tool paletke.
I I 2. Select DEFINE GF0D from lhe G(ddOpenlng pull-down mewnu. A Deline

Grid dialog wlow wilq.pe

N-S Spacing: 2 ft
E-W Specig 24 ft

Pedmdet Offst: FO. in

3. Set the N-S and E-W SPACING to 24.0 feet.

>> Note: The Perimeter Offset will be left at 0.0 Inch as mentioned above.
It does not Influence the analysis or design of floor framing compo-
nents.

4. ClIck on OK when satisfied and the grid will appear on the 3-D model.

D. Define Structurally Significant Openings.
1. Typical floor framing does not Include areas where openngs occur. None

will be Inserted for this example.

) Note: Significant openings would Include stairs, elevators, mechanical
chases, atriums, skylights, etc.

E. Draw Structure.

) Note: It Is necessary to be In a 2-D view of a plane taken from the 3-D
model to draw Structure.[ 1. Select HORIZONTAL STRUCTURAL PLANE from the Voiw pull-down

menu located within the Viewpoin window. Handles will apper on the
horizontal planes within the 3-D model for selection. .

>> Note: CASM defines a roof plane as one which has no objects stacked
on it; otherwise, it Is a floor plane. Therefore, the top horizontal plane
In our model Is considered a roof plane, and the plane sitting on the
ground plane Is considered a floor plane.

>> Note: Planes which are partial roof and partial floor are considered as
a floor plane.

2. Select the floor plane (lower handle) from the 3-D model. A 2-D view of the
selected piane will qapear with the defined structural grid. A North arrow
will appear In the lower right hand comer to aid the user In compass orien-
tation. The plane name will also appear in the lower right hand comer.

3. Name the floor plane.
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* Note: Al sm"We plie vs auemn mlly uniqun amed and
numbers&

a Select 81 LS M pmmt I tor e M"l puil-downI
menu. v Awindow wl appear showin
lhe ptin nes - we - any boadu ope•ifts or lrl resistance
locd•olm hW how been assigned to IL

b. Chn ge herne o:btYPIC&LFL

C. Slie! f, r om the Sysown menulo NW In 1he Structura Plane
Informaton dialog window to remove Ihe window from the screen.

))Note: An optional way to close the Structural PW*e Information dim"o
winldow Is to reseekct Structural Plane Infrato horon the View
puUl-dow mom or double clk* on the System meom Ion.

A) Note: The SlmcurM Plans Infofnn4111 C1i810 window will remain on
the hcrten un s to: it Is clod.

4. Draw he n fro mty stemppc en menuit (eourP).

0k Note: CASM dNinoe nwinowly speced elements wd flom nts that sSe
NotKe: NM than or pqual to 4 fete lS al pand produce distribu
rpctnd on other u ementd s Widely o t re y elements wc e saced
glls teh taen 4 fStgt ur Pan d In Concentrated ndction w on other
reactions NMmdy o seced elementse spaced greater thsn 4 fog pro-

duce concentrated reactions on other elements.

)) Note: There is no need to consider material choice at this time, only
the sikeletal structural arrangement.

a. Select NA~fWY S~~Dfrom the Surfacelinear pul-down menu.1111
Hande will appear at the mid points of the grid intersections.

b. DrawjolstsinthebaydebnebygridsaloCandlto2.Sgilecasufficlent
nunier of handles In a cloclwiss order to define the perimee witin
which structure is to be drawn. A highlighted dotted Nne wi be drawn

-hw the perimeter.
)) Note: A handle represents the midpoint of a line which contains two

points on one edge of the perimeter. The perimeter is made up of thies
ponts
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>> Note: There are several ways to select the desired perimeter: (1) by
selecting handles in a clockwise order around the entire perimeter, or
(2) by selecting one handle and the mutually opposite side handle.

)) Note: If you select an incorrect handle, double click the right mouse
key to stop adding to the perimeter and select CANCEL In the element
dialog box.

c. When the desired perimeter is selected, double click the right mouse key
to fix the perimeter. The Unear Elements dialog window sppeas and
narrowly spaced linear elements appear on the screen.

>) Note: The spans indicated in the dialog window are calculated from the
selected perimeter.

A BC Dý.---24 '0--.---• _24r- r--2471'_

-- _J. Uneof Elements

Offset.: 0 East: 24-0 i I F

0 West: F24.01 in I

Span: N-S: "240" I E-W: 240" ,ft

0 ,law s-,ace

LEE) J~ LEE I=

d. Revise data in the dialog window to draw joists spaced at 2 feet on center.
(1) Set ORIENTATION to N-S.

(2) Fix the SPACING and select 24 inches.

(3) Turn off DRAW SURFACE.

>> Note: Unear elements are placed by fixing the spacing or fixing the
number of elements.

>) Note: A checkmark In front of a variable fixes that variable.

)) Note: If neither Offset Is fixed, the elements are centered within the
perimeter.

>> Note: The surface element could have been drawn at this time. But, In
order to show how to use the surface command, It will be drawn later.

(4) Click on RECALC to redraw the joists at the new settings. The
Number of Elements will be calculated as 11 and the Offsets will
be 24.0 inches.

(5) Click on SAVE to fix the joists in the bay.
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. FINed vp a through d to draw Jols in the bay deied by grids B toCd2

>• Note: Deign of a typical girder requires drawing all elements that
produce reactions on the gider so that bad transer Is complete.

. Draw th widely spaced elements (girters).
a Select WIDELY frADom tbe uSueceOnew pull-down menu. Han-

din wi appear at t•e midpoints of d grid lines.
b. Select the handle between grid interections B-2 and C-2a The lNne

between those two grid intersections wil be highlighted.
c. Double click the right mouse key to end selection of the handles and add

the widly spaced element along the grid line. A Linear ements dialog
window will appe with inormaion about the element. A girder will be
drawn.

-- LkinearEllhusfl I . .I f - I I

Otiuntdumn 0 *LW ----

0 0 0 "-! e

00

A[ I I- , -

) Note: Values In the boxes reflect that only one element has been
drawn.

d. Select SAVE to fix the girder location.
e. Fspeea steps a through dto add the spandrel girder at grid Intersections. d

B-1 and C-1. 111
6. Draw the surface elements (decking and slab).

a Select ONE-WAY from the Surlfce/Uneer pull-down menu. Handles will
appear at the midpoint of the grid lines.

b. Draw decking and slab in the bay defined by gridlines B to C and 1 to 2.
Select a sufficient number of handles in a clockwise order to define the
perimeter within which structure Isto be drawn. Ahighlighted dotted line
wi be drawn showing the perimeter

c. Double click the right mouse key to stop defining the perimeter. A Surface
Elements dialog window and a one-way surface symbol will appear. The

4-11



STRUCTURAL ANALYSIS AND DESIGN FLOOR FRAMING EXAMPLES

arm of he selected perimeter and Ohe maximum aper of Ohe isabdeck
wre hown.

G24. 0Q24. 4.

1.--. 0 N-S #1 - -I I. .

Ara ismUtll up...

d. Flews dde In the Surface Elements dialog window.
(1) Set ORIENTATION to: E-W.
(2) Select SAVE to add the slab/deck In the bay.

)) Note: It Is not necMssary to draw the slab/deck In the other bay since
narrowly qxpcd elements are assumed to have a surface above them
to distribute loa

7. Draw the column aid wall struclurl elements.

)> Note: It Is not necessary to draw columns or bearing walis, as support
is assumed at the ends of elements.

8. Manipulalton of the structural and geometric model.

S It is possible to view the structure In 3-D, tum on and off the structure
and stucuml grid with the SHOW STRUCTURE command, print
screen, etc.

F. Establish Independent load cases and assign to the floor plane.
1. Select the LOADS AND DESIGN tool palette.

2. Prepare floor dead load and name as: FLOOR TYPE 1.

Partition :None
Finish :Carpet & Pad
Deck :3.0 Form deck + NWT Conc.
Structure :Seel Bar Joist 24@ 2'
Mechanical :3.0 psi
Electrical :1.0 psI
Fire Protection :Sprinklers Wet 4.0 pse
Ceiling :Suspended ChanneiTle

The total dead load should be 49.5 psi.

3. Assign the dead load to the floor plane.
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) Note: ou must be In a 2.O view of a selected hodzonW or lnclsd
planw o assign loae. ou cmnt assign dead load or live load to a

a Select A and a Tbutmy Area dilog window wil appear

) The displayed load case Is automatIcally saved when ASSIGN Is
selected.

b. Move the mouse pointer to the lower left comer of the plan mad click the
left mouse key to fix the sWling corm of the rea to be selected.

c. Move the mouse to he upper right comer of the floor plan and single
cdick the left mouse key adn. A hatched texture will appear within the
selected area Its color corresponds to the range within which the
magnitude fall. The load name and magnitude will ds appea within the
sAnectod area.

liaa: F'I oo T ope 1 W 24V) 24r--

)) Note: The color of assigned loads will conrrespond with th. following
load ranges:

Blue :0to 5.9psf
Cyan : 60.0 to 99.9 psf
elow : 100.0to19.9psf

Red : 200.0 pI arrd above

)) Note: The assigned loud his automatically saved.

)) Note: Changing the magnitude of a load will automatically update all
the areas to which that load was asigned.

4. Select OK to end working with the floor dead load.
5. Prepr the Floor ive load of offices wil smear corridor 70 psf.

)) Note: Th Is ncenary to edit the Office Occupancy live load of 50 ps to

account for the smeared coridor and parttlion load. Double click
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anywhere along the Ofce rmmWna s lne to d the load mManiude
and name a required.

na~me Pwd

w
CR Fj-i ,;:+

>> Note: We will not use live load reductions In this example due to the

smear corridor and partition load Inclusion.

6. Assign the live load to the entire floor plane similar to that don. in Mop 3.

)) Note: Selection of ASSIGN with the mouse pointer will turn off the
display of all other loads and turn on the display of the load to be
assigned.

>> Note: The hatched color will be cyan In this case.

7. Select STOP to end working with the occupancy live load.
8. Prepare the exterior wall dead load and name as: EXTEROR WALL

'T]YPE 1. The total wall surface load is 73.2 psf.

Finish :Brick Veneer
Sheathing :None
Structure :CMU IT 8"
Insulation :Exp Polysty Rigid 1"
Fknh :None

) Note: Wall surface loads are automatically multiplied by the wall
height, when assigned, to obtain the linear wail load In pff.

9. Select ASSIGN and a Tributary Area dialog window will appear

a. Move the mouse pointer to grid location A-1 and click the left mouse key
to fix the start point of the wall.

b. Move the mouse pointer to grid location D-1 and click the left mouse key
to fix the end point of the wall. A Wall Height dialog window will appear.

-E=1qM egm l-'-- It

>> Note: Walls can only be placed parallel to the N-S or E-W directions.
Diagonal walls can be placed by rotating the ground plane.
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FLOOR FPAMM EXAMPLES STRUCTURAL ANALYSIS AND DESIGN

c. Th" deb•tloortoloor heght of 14 ed willb bued ue forthft nt
d. Ckk an OK anWdthe wdal wi bue pk .

) Noae: The cyan color dispayed Is bused on the pot loud value, not the
pilvalue.

)) Note: All the dead loads, whether point, Klnow, or dlstributed, will be
dspled simultaneously, since we are woukdng with dead loads.

10. Sdlect O to end work with the wd dead load.
11. This comples nhe Assigning of loads for th typical deck, joists, and gkd-

asl.

G. Esmth element puramseters necessary to design a typical steel open-web

1. Select S from the Materials (matl) pull-down menu.

) Note: It is necessary to select the material before any other element
parmeteW, since the element type Is materisa dependent.

)) Note: A checkmark appears In front of the current material In the
pull-down menu and the material icon will be highlighted.

2. Select OPEN-WEB JOISTS-K from the Surfaceikinew system category
pull-down menu In the Loads mad Design tool palette. Handles will appear
on all the nrrowly spaced elements.

3. Select any handle and click the left mouse key. The selected element will
be highlighted by a yellow dahed line. The Linear Elements dialog win-
dow will appear showing the dimensions of the selected element. An addi-
tional window will appear showing the elemnent attributes. These attributes
Include spmndepth ratio, approximate depth, typical Span range, effcient
span range, and typical depth range.

- Uneor Elements STEEL: Open-Web Jeoist - K

Odwna"i 0 Reol Fhow
o S•hpl0si COnwi Sopl Con d.

o m---h- 1,,.12., = P-4 -2-1 =in
0 0 0 0 12. 1 ]Oet:n,~. spmn Ru,, e -so [II-4 I"

Ofst nElt Span Range:235 [I ]i
11 inT.DphHns S.312 c

Spea N-S: F2411 It E-W: [ ]It Typ. Depth Now: i to 3o |2 inc)

4. Review the data shown and select GUIDELUNES to be prompted with addi-
tional considerations for the element type selected.

)) Note: You can add other Information for an element type by editing the
GUIDES.CRD file with the Cardflle program. Refer to the CASM Refer-
ence Manual for details.
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Cibwatlon
Pending

ueild use as a spandrel

5. Three options exist at this point:

a Select CA•CEL to end consideration of that element type.
b. Select a different narrowly spaced element type from the Surffline

pul-down menu.
c. Continue on to preliminary analysis with the present element type se-

lected.
H. Preliminary analysis of a typical steel open-web joit.

1. Establish load combination for analysis.

a. Select LOAD COMBINATIONS from the Loads pull-down menu. The
Load Combinations dialog window will appear with a list of the inde-
pendent loads that can be combined.

Ti1e Factor Type Factor

Dead- vWmd .1

Live: Seismic: 00

Snow. [Tj~] enmrnmauwr 0.

Miu. Root LI:U~ I SOil00

0 Pattern Occpanmc Live Load

>) Note: It is necessary to set a factor to a value other than zero to Include
that load In the load combination.

b. Select GUIDEUNES to review code recommended load combinations
for allowable stress design and strength design methods, as well as
symbol definitions. Click on OK to erase each overlapping window.

c. Enter a FACTOR of 1.0 next to the Dead and Uve load types.

d. -sledt ADD to enter the load combination into the list.
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)) Note: The -IghgIed load cem&i i win - the wIN lbe uead for the
etiusmel mnylple If everl oad cm-•A,' ons - Noted, aecroll to the
dWeaWd load mi30-tilonI

. Do not turn on PtteMn Oc cy Live Load for this exanpIe.

) Noft: Plate ive lod is only of intereet for continuoum member
maly-a
. Select OK to end selecton ofloaid cobntos

D.LI

o PaS OImgiafm #eepive L mad

OI- .L -DOekSuUWuihSDL - Alw il DL
o] fe.•m,.e AoU A• .ng,

ii I -- I

)) Note: Yobu must have an element selected and a load combination
selected to perfonn a prelminr analysi.

b. ~rlfy Lost Combintin f DL i eetdm. s• aw [I &ov orm Low h, Jomna ho

c. Do not chec0k APPLY LiV LOAD FEDUCTION.

d. Do not c:heck TFEI4 OCUPNY LV LOA.
e. Do not chc J AChM. PRiOPEFm ES
f. Donotcheck DL - DECK + SELF WEIGHT, sincethejoistisa

-SOL -AN elewmen

g. Do not check F-ANn.YZE ALL ADJOINING MEMBERS.
h. Select elOJL forknfonrmaion onwhentotuonDL- Deck+

SeN Woight.
Select K to ontinue pt raon fr Ow ysis of l e ist lmnt. A

C dilaog window wSeee td the lf md righ ends of tFPu
lected element we be highghted on le loor plane.

.Note: Selection of c m pep in any of the Por limnanrsy Analysis dilnog

windows Wi stop the proce.
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LdI

AM0 0 im

0 0

0-0

0 *neeIP

0 0o

>) Note: Silngle-eceen ussr can a any time zoom and pin the floor plan
Snecessary to view the selected element In the mo convenient

location on the diqpla.

4. Select approprlde connectity options.
a. Create a simple joist span by setting the left support t a HI and the

right support ma ROLLXER

>> Note: The default connectivity Is for a simple span.

)) Note: The nondefaulted hinge and roller options we used for elements
that are continuous over the support.

b. Continuous spanning eements require setng the number of djacent
span to the left or right of the skngle span selected for analysis. Addi-
tiondl Connectlty dialog windows will ppear to sele the adjacent
span support conditions.

>> Note: The number of adjacent spans to either side cannot be set unless
a continuos support type has been selected at that end.

c. An internal pin option is available for continuous span conditions and for
single span support conditions with sufliclent redundancy. An Internal
Pin dialog window will appear to set the location of each intemnl pin.

)> Note: Combinations of left and right end connectivity cannot be se-
lected that produce Instability.

PLF

Span Idt-Range Wt.

24, 7

Note: Floor or roof EsdmNSedoSl We i:7.6 [ plo
0 Update At" Shucts Look

0 Add Sef Weh

span: ft
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"d.Qele•ot oftn• uh lhe psmlnVwy anlys. The tdbtiuy eor
ioad o~o o�d on te dement wl bd*y app sr on Ow floor plan
folowed by he leafd wid conneclivily diqewn for th. --4*cbd load
oomb,,•aon for utmI~ A Sell Wight dialog window W o: eo appear

& Se lt qppropuie ee weight options.
SPerorm option 2of lhe lowing adalse options for insertion of thelments sell welglt

(1) Ustehe am -ed elsmw sl welght celd S "uckr in floor
dd oead Mtype 1.li Is an approprl cholce for Joist not l

epprprie coic for girdes. The pll sel weight vdus, Is *urady
shown on 3m Dead load degran. Lan 3em s etimaed self weight
dusin o daog window m 0.0 pl.

1.00 Dead (pit) 7.0

SZ .0

1.00 Mwerimpooed Dead (pit)

140.01.o0 Live (,,,Pit1l)I

t - 2 4 .0-

(2) Insert a new esetimaed pif self weight. This Is an qaproprliae
choice for joire, not to eppropridae choice for giders.
(a) Select lD&NM A help dlog window for open-web

seal joists wil appeer with an esimaed midrange weight for
he joist pen.

(b) Etimste the elemenfs self weight with guidance from the
weights shown in the help window and type the magnitude
Inhepllbox.

(c) Click on C to eras In help dialog window from the
diepay.

(d) Turn on UPDATE AFEA STJCUFE ADS If you wish the
smeared Welment elf weight, contained In the foor dead
load types, to be replaced with te new estimated value. The
pff value wil be aulomatically convered to a psi viue and
Its nne wil bechanged to 1'eat member weight.* The new
nwme wil mi it eny to recognize that the viue wa
changed.

(3) Add th estimated self weight to to smede structural dead
load. This Is to appropkate choice for beams and girders, but
not for joists.
(a) Folow slps (a) to (c) of option 2.
(b) Turn on ADD SELF VYK*4T.

b. Click on O aid an Amlys File Nme window wMlappear.

4-19



STRUCTURAL ANALYSIS AND DESIGN FLOOR FRAMING EXAMPLES

Am Gnbah andemm~ esad

7 
A m e b ob F la 

d -Ha m md 

?

-p ý Ran RUM

I,.,E [] rn' I~ II

c. It is posle to obtain a hudcopy of the plf load dliarams by selecting
PLNT SOLEEN tom to Fle puldom n e.

6. Enter th desmrd ANALYSIS FILE NAM nid select _ if Nhf Loads aid
Connectlvi we conect se displayed.

)I) Note: The speed of the analysis can be Incnae by not asIgning a
file name; howee, no analysis output wilI be generated for Wer
"rWim•

)) Note: Selcton of MO ends the preliminary analysis process.

7. Preliminay analysis of te ement begins.
a. VWe analysis Is compleft the shear moment and relative ddecfton

diagran for the selected load combination wi appear on the diplay.
Slmumneously, a Amw Shear, Moment & Deflection dialog window wN
nipper.-

2868 .0

shear (1b)

17208.0 -2066.0

momen~t (lbft) _______________
0.0 0.0

239.0

2e68.0 Total Combjned load 2068.0

b. Select any ofthe loads listed in the dialog window to have its shee,
moment, relami deflection, loads and reactions displayed.

) Note: Analysis is based on default valm of E & I = 1.0. Real
deflection values are obtained in spreadsheet after E & I are set.

c. It is possible to obtain a hardcopy of the diagrams for any of the load
types by selecting PRINT SCFEEN from the Fie pul-down menu.

d. Click on OK to continue to the preliminary design of the joist.
1. Preliminary design of a typical open-web steel JOis.
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1. MW• opmpdi asledons wn AMh Excel Dia diog wukio.
a. 1he oloing to opions m wesedble:

O sift Endab

(1) Select DE E[ L. to go drctly to Ihe Excel open-web

(2) Select SM DATAO FLE aid enter a FILE NAME to defer de-
sign to alter die.

)) Noot: This Is the proper choice If you do not have Excel Installed or
InsMufcient momyo Is avallable to run both CASM and Excel at the
am time. Geerally, running WIndows In standard or enhanced mode
will provie suffclent memory.

b. ibm on EXEECIA.
c. Click on OK to continue. The CASM program wiE become an icon, and

Excel wI be executed loadng the open-web seel joist design spread-
shedt.

1Q;*U AnL** LG W O:D+

CMsmdb: Hbd)'uI. p 0.ft W f Lf _M_ LAWI RW_ l

canew w "I" Sm 84 Le94

goo: ha 2CO1. %6 put 24024S 1,104 1.0 Analysils Data from
Opoft: 24.0 In Uw 0,00S Mw P,00•,u,,. Lb&,,, MA k,, CAM Pmllminy

F)r. •OI I Analysis
Fu 23,O kW __
E -a O00 1 GUMMY 1 17-i Ai9

ToLna, L 1201 I TDomlLd. sea Oin Towmlw Ii. RI3

I uL 140 i Uid-I 140p I
Se p TM Up m,-- inw Wd,1 L JW

I t iOn LfTRoud MIMs In, 0 ld,) DN_.vt __

low "A. S4 I" l~ %0. O 1.13 2. 6.5
14S 240 346 141 17 0 1.8 . Preliminry Bar
Igo 4 In29 1.02 3.2 .&3 Joist seections
ISO 34.0 U20 2 0A7 3. .&

0M NrwJel* dislm:
I 6O11.: 10U 1 : Sw .03 It"w: 241 InoIiTO : & 254 LO, L& 170
Wnmu: O.Olm: iIGa. Rmm: 4,0461 TLdd: 1.13$1LLddl: 0.6611I

N Ut
1. UrJi I Wle band o, nB U Load TiAe..

Eda p -1e et std.x to wAse socduoe wb.
2. Applu-tdms mu ffod oI fm a of the joist In khW4 b1:

36.791 (WUr (LAS) (10*4). aime W - Wi. I.Lomd 11u Intebe;
alew Lwpn- 0.8U 1nfet
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)A Note: H tere Is not enough memory to execute Excel, an error diaog
box will app.W and you will need to send the data to a file.

)) Note: If SEND DATA TO FILE was turned on, the data necessary to
design the open-we teel Joist will be written to the selected fl.
Proceed directly to step 3.

2. Design the joist within the Excel design spreadsheet.

a, Te prelmlnsy design spreadsheet and a portion of the CASM joist
selection table wi appear showing K-Serle joist siz which satisfy the
reaction, shear, moment and deflection values for the load combination
analyzed, based on criteria of the Steel Joist Institute.

b. Use the scroll bar to view the remaining portions of the spreadsheet.

c. Select CAFUFILE from the Guidelines pull-down menu to review addl-
tional factors which may influence the declslon-maling process. CLOS
the Cardfie program when finished reviewing the additional factors.

Efle Edit kiew Card Search Help

WOS 4 X 2 Trusses
aid Lead 6ptions

I EEL: Roof Deck
iSTEEL: Rolled Sections

TEEL: Open-Web Joists - K
ibration
onding
aid use as a spandrel

d. Select the lightest joist size.
(1) Select SELECT MEMBER from the Member pull-down menu to

choose the desired joist size. A Member Size Selection dialog win-
dow will appea.

(2) Click on the 16K2 joist from the fist and the selected joist size wiil
be displayed In the lower box within the window.

(3) If you sent the data directly from CASM, turn on SEND MEMBER
SIZE TO CASM to send the joist size and data to CASM.

(4) Select OK to insert the joist designation in the CASM Bar Joist Se-
lection line in the lower part of the spreadsheet.

e. Select PRINT SPFEADSHEET from the File pull-down menu to obtain a
hardcopy of the spreadsheet.

f. Test the influence of a change in floor finish from carpet to Thin-set
terrazzo without going back to CASM.

>> Note: Changes to load, span, or spacing cannot be made on the design
spreadsheet, since its data are obtained from the analysis done In
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,ROOR -RAMING VAtLS STUCTURAL ANALYSIS AND DESIGN

CALM. A torloptd sprotdulhft levallbi to @Now vwllng any o

(1) Sdele BARJ*om tho Scrachpad puk-down mnwu. A seel
Jaroist acdeclip sproielheetwillppear

Omedmid HO÷ sO

$pow* 2" in 7U 1 7U 0O1 100

Dmph ULbf: UJ~lnnm LinM Ilm10

V-,, 1, 1 1,06
E,, lkm Old vIukmmWr 119A L11U 172g

L DOd- tA• OW:
Ceplaa Wek W. 1,-K. *~,OL4ht _J__u_'Tud',•L

ftet OM t Mmmrwi LWeLd I TOW Ld J"~I imllrmm uv i ,, i -. i LLlrtLd ILNr• • SAWL~~ d~ &a % M ft ~ lll~ ll M O) DW ) IW
OR son M aft a1 2-la am~a 1 ~o .13 2.8 •

IK 340 I 01 047OI J~.1 0J 0 U 6

__Td Live & FM LkvL TOMLd d dAI

a 3".0 140 17A am 0A 1.13 Il.81 &A
14K4 3 30 10 320112 4.= O 1.0I2.4I7*

NOTElKS M 0 34n 011

JldUAW Oy 24111* en 24hft ITOWL& 34 OLWOeLd 6
0 WNOO Ml Ii fill AR Tdid.l MW~h U~dhl OM~h,

1. Uwjobl eedhoae lod on i16 UI Lloa ToMe.

.. Appum-mA n momui ohmirtoI le l~l tn ehee,4hb
l- M.36.7 (VlVWfLAM (10'4). Wire s.L - .•e Load vdue In tWde;

ht L L- OW -0.33 In led

(2) Use the LOAINGTACTO1 selecton on the Member pull-down
menu of th spreadeet and changee th Superimposed area
deed load to 53 pel to reflet a 7-psf dead load Inriewe. Data
conakned in fth scratctpad will be recaiculated mitomatldy.

(3) ReIe• w the chned br jobt sizes and note thatth 16K(2 sti
works.

(4) Select SELECT MEMBER from the Member pull-down menu to
chooe the deied joist "i. A Member Size Seeion dialog win-
dow wil appear

(5) Clickonthe 612 joist inhe Est and it wi be displayed in the
lower box within t window.
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(6) Select OK to inedt tho joist designation In the CASM Bar Joist Se-
lection vie in tho lowe pal of the spreadsheet.

(7) Select PFINT SPFEAISHEET from tIhe File pul-down menu to ob-
trin a hrdcopy of the spreadsheet.

(8) Select FETAXI TO PIEUMINIARY from the Rle pui-down menu
to reeume work in the Design Spreadsheet.

. Select .RETUR TO CASM from the File puN-down menu. The Excel
program will be closed.

h. Rbectivale the CASM program by selecing from the System
menu.

>) Note: The OW size and spacing Is displyed on the Joist swie
selected.

3. Proceed to the design of another elemrent or revise the prulminary wuly-
ale of the current element as desired.

4. Select CANCEL in the Unear Elements dialog window to end work with the
selected narrowly spaced element and be able to proceed to the design of
the interior roiled shape girder.

5. The folowing procedure is necessary if SEND DATA TO FILE was selected:
a SAVE the building project model to aflge.

b. Select EXT from the File pull-down menu to close CASM. Open the
CASM group window in the Windows Program Manager.

If*&*: IllTm [ T lm v

4-24*rmot xt C:cO,

cAsm.txt

ICftIs.bt S.nd
datba t
hamosa.tvt I J
dpiout.bit

"c. Execute the SENDXLEXE program to send the data in a file to the Excel
spreadsheet programs. A Send Data to Excel dialog window will appear.

d. Select the appropriate dslatale name tiom the Ist and select SM. The
Send data to Excel program will become an icon and Excel will be
executed. The Open-Web Steel Joist Design Spreadsheet will appear.

e. Proceed to step 1-2 to select a joist size.

f. FESTOFE the Send Data to Excel program from an Icon aflter completion
of step 1-2g.

g. Select another file to send to Excel or CLOSE the program window.
h. Execute CASM to design another element.

J. Establish element parameters necessary to design a typical Interior steel
girder.[i] 1. Steel should stiff be the selected material.
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I Helkd *om, Ow peer on d ih, wiely qmd elmente.

. elect ih geidr on gdcIin 2 been gOlds end C. h semlctmd ele-
mat wi be ighlg-Id •b yelow dihod ,w. "rih Uno oene isd-
log widow wE per hwdww theldmaeulm ois wselicted element

iddloll WldoW s wi lpesppeshown •o dement ialbulA.
ousb.n OQi *•' ' I•::""

oLmir,-,,- abob Cm iA

o o 0 o 0 ,,l1 2 ,iinh
6081 u.?4 o, Im-m ImR
gm .U , V Ex. Sew nowci : m[• ~mup 4-1SpLU-U( Ib,

4. RWew ge deft shown aid select to be prompted with addi-
lionl ano aldeso Ior Is element typO selected.

•) Note: "Two elemend uttlbue dlis j windows exist for steel roNod
dhpa: orw for bemi and the ot for gi0rdem. Click on the visoble
portion of the hidcden diog whidow to view the hidden window.

&. ThWoe optio exdit at oft point:
&. teec • to end maoldotion of #h element type.

b. Select a dillount widey upaoed element type from the Sut.i¢ne pull-
down menu.

c. Confirm on to pmnery analysi with e pOmit element type se-leoted.

K. Prelomirwy a y als of a typIcal ieimor iWder.
1. Select PFE.MMARY from Ow Deeign pul-down menu. An Analysis dialog

window wiN ipeer.
2. Select qpproprfis opftionswithin 1w Analysiscdielog windcow.

a. SeletU~ff~ofFeetendWKips.
b. Vrily Lo Combiraion of D+ L is selcd.
c. Do not chock APPLY LIVE LOWD FEDUCTION.
d. Do not dhk ATEI OCCUANCY UVE LOAD.
•. Do not chek UELM ACTIUAL• .1k

L. DonotcheokDL- DECK+ SELF oEIrImT thncethlgkderina
nonconmposille delre.

g. Do not chek F-ANALYZE ALLADJOINING MEMBERS
h. Select OK to continue prepwtion for oraysi of to girder elemenT. A

Connecivity dialog window will appear, end to left end right ends of the
selected elmn will be highlighted on 1e floor plane.

a Creae a sikple gide spa by etting th let support as a HIl. and
to right support M a
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b. Select OK to continue with the preliminary anulyls. The tributary area for
load calculations on the element will briefly appew on the floor plan
followed by the loads and connectivity diagram for Ohe elected load
combination for analysis. A Self Wbight dialog w*no w also apper

4. Select appropriae self weight options.
a. Add the estimated self weight to the smeared structural dead load.

(1) Select GUIDEJNES. A help dialog window for Steel: Rold Sec-
tions- Beams will appear with an estimated midrenge weight for
the girder span.

Total Load (psf/klf)
so 66 1 DO 156 266 256

Span .2-AS .6-.9 1.6-1.5 I.-2.25 2.6-3.6 2.5-3.7S

26" tiS 15 (M12 221 Wlk 26 W16 36 WI9 86 vieM SS
25" W12 22 IVi6 261 [WIG 36] W21 50 6 21 57 V21 73

Notes: 1. Assumed steel strength FV-36 ksi (436 steel)
2. Max. assumed allowable bending strength Fb-22 ksi
3. Deflection limit was 1/366 for total load
i. [I represents bean depths which satisfyI 1/21
5. lean spacing range assumed: 16 to 15 feet

Span: 24 ft L E

(2) Estimate the elements self weight with guidance from the weights
shown in the help window and type the magnitude in the plf box.

>> Note: Add the load values shown on the display to arrive at an
approximate total load to find the appropriate load range within the
help windowK Once a kif total load column Is identified, choose an
element weight close to the actual span. Estimate the self weight to be
57 plf for this case.

(3) Click on CLOSE to erase the help dialog window from the display.
(4) Turn on ADD SELF WEIGHT.

(5) Tum off UPDATE AFEA STRFUCTUFE LOADS.
b. Click on OK and an Analysis Rile Name window will appear. The klf load

shown on the dead load diagram will be updated to include the estimated
self weight.

1.00 Dead (kit) 0.14

1.10
1.00 Superimposed Dead (kit)

1.00 Live (kit)
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& Enter Ow dui*ed ANAL FIE AME seldct YES I the Load mid
Conneolity m correct a dspled.

6, Probilhny ansiysb of te eemen begins.
a. & anelysis ib complete, toi she, mormrent, reltve deflection, loads

and reactions dlei aius for the selected - load combination wil appear on
1the disple Slmiulmieouely, a Voew Shea; Moment & Deflection dialog
window wi apper.

35.1

8heer (k)

210.6 -35.1

Moment (kft)
0.0 0.0

2.92
Deflection

35.10 Total Combined Load 35.10

b. Select any of the load isted In th dialog window to have its she,
moment, relative deflection, loads and reactions displayed.

c. Click on OK to continue to the preliminary design of the girder
L Preliminary design of a typical girder.

1. Make approprlate selections within the Excel Data dialog window.
a This time, turn on SEND DATA TO FILE and change the FILE NAME to

BEAM1 .Tf.
b. Click on OK to continue. The data necessary to design the steel girder

wil be writen to the selected file.
2. Send the girder data file to Excel outside of CASM.

a Select ANCEL IULne Ements dialog window; then SAVE the build-
ing project model to a file called STRUCT1 BLD.

b. Select EXIT from the File pull-down menu to close CASM. Open the
CASM group window In the Windows Program Manager.

c. Execute the SENOXE program to send the data in a file to the Excel
spreadsheet program. A Send Daa to Excel diog window will appear. "F&i

d. Select the data file name BEAMI.iXr from the list and select SEND. The
Send data to Excel program will become an Icon and Excel will be
executed. The Steel Beem Design Spreadsheet will appear.

3. Design the girder within the Excel design spreadshe.
a The Preliminary Design Spreadsheet will appear, including a portion of

the CASM beam selection table which shows wide flange sizes that
sts the reaction, sheo, moment and deflection values for the load
combination analyzed.
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Ihal Damn Sabdon

M 0 O"OINOWOW Ool*UI, 9

CASHltud & MMDaft:
Me•Wd: Anadye Load Coninado: D+L

Member ID: Faodmd Momen64 IF Rbadlo
COMMW d W I~L(lO) LOad Type L. Mid FV d %

S(Rlogh) Dea0 10.2 1.7 1.7
ow O1Mr: 24.0 ft Step Dea7 M1l. 1I."
TribW W. 24.0 0 LWO 121A 20.2 202

DOap LImb- 31.5 In. max LUin Roof
Fye- 8.LO Ial snow

o.06 , o 240 Wknd I___
Fv- 14.4 Itl IuMMWY 210A - 8.1 85.1
E - 29,000 alu

Ukv Ld Defi LAND 0.80 In Mx- Li 210.6 k-l I R. 861'I.i k%
Totl Dab- L•- .120II Sx(mW, IOLS Ib( 540.e 4 I

CAM NUaim ftlalaen Table:
0@0d~ Wkl bt' l Sx L~ iLdToWd UlShw A.n Sumd On) b ( n) f4) WM DofDell i)l fl~v ftelb OuillWt(RAl

W12X7I 12.4 12.06 on .0 -1.14 &0 2S.6 Im
WiS9 18.2l lMO84 IN -oAI -.77r 4.A 29.41 1,440w 1 1.1 a6 1.170 111 -0.37 -0l 4.1 22. 1,36

W14x74 14.2 10.071 112 -0.54 -0.05 5l 22.l 1.776
Wl6xl7 16.3 10241 1171 -OAS -0.7 &A _216 .l,

0M SaB el b •Sab : I I Tolk
W2EIrx -=IT 24.00 •" lx- 1170 x 1111 : 4.8 .0

I -v. 4.11 fa. $lAR -- WVRlol O-m1

Noab
1. Swel beam p p-lfrom ASD - AIS SCal Canidon Memu lh adidn

b. Use the scroll bar to view the nonvisible portions of the spreadsheet.
c. Olhe system factors that may inluence your selection can be found in

CAFVFLE from the Guidelines pull-down menu. CO the Cudflle
program when finished reviewing the additional factors.

Elie Edit klew Card f.iorch Hielp
Card View _* * 21 Cards

n ioo:e Glu-lam•iOOD: 4 x 2 Trusses

Consider composite For depth reduction.Spandrel meers supporting f'sonrI
require total load deflection control

oF L/689.

4-28



FLOOR FRAMING EXAMPLES STRUCTURAL ANALYSIS AND DESIGN

d. Sli toh depth Mt by using hw Member pul-down menu to 21.5 hichwe
aid sele Ighleel edeal beamn size. BAd on Ow dqeh Unml ft
Ugigee m on cla baV x57.
(1) Siler SELECT fromE bto M~emIWber pulldowrno l~,o

choose h dedmerd beaI sie. A Member Si Selection dialog
wIndow wl appea.

(2) Cick on the ýseetd bea In twhe t ad the sesected bean size
wil be dispkyed in te lower box wthin Oe window.

(3) Tum off SEND MEMBER SIZE TO CASM since the dai was not
9@M drectly from CASM.

(4) SeIl OK to ineet the bean designation in te CASM Bm Se-
lection ine in lie lower part of ft spreadsheet.

e. Sect PKINI SPIEADHEET Irom the File pull-down menu to oblain a
hwdcopy of w spreedshei.

f. Test fm inluence of a charge in floor linish from capet to Thin-set
tenazzo wihout havi to go back to CAM.

)) Note: Chngoes to load, span or spacing cannot be made on the
preliminary lesign spreadsheet, since Its data are obtained from the
analysis done In CASM. A scratchpad spreadsheet Is available to allow
varying any of the parameters.

(1) Select IM WIDE FLANGE from 0he Scratchpad pull-down
monu. A sted bean scratchpad spreadshet will appear.

La" I OWN

Td * Wl bh lul tJ _ ,I tt l
WOW ft [Armu Lald IM#nmjxm(f 1m

Um, I -o.m.•0 1.0. 7613 13.
TOVkf WA: 70 1"0 121 a"12.2

0.ptM* fmlibmm dm 1mg,

. . 1 44 IAImS 1-1. 206 - 3
bItsr h d 144 bd LI_.

L•Mu Si :S .01 • M R. .W1 We
Told DW6 SISI 2Lhi0 W~g IO W~4

-IMi .•t .fk O

4-2

W1 79O 1&12 7 611 C0 1.4( 0 I4 2&. IAN4

Wtl M? 31.1 1.17 1 exi 0.81 4.1 22. 1.6
W14x74 14.2 10 112 0.M 0.9 2. 1,776.

ILA~h owleh.U"M We ITOMd
rWMIN 24110 " IN. 11 j SXa. 111000: 0.37

U tv. 412 1I es U.S IbunV~W*)w, 0

1. SWd bom op up loon ASD AW0 Sa" 0ombuvfmn UmidW3,Ad.
L. Moa~mm middimwdaminwdb. whmbhw EtA

LOW__________i N*@Wo Monwigt

Tam SWa (D): .10w.LA .1I.J2
0WNMgua(0): .101SWLAI .1 167LAt
Pod (p): .47LJ.8W1
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(2) Using the WADSFACTORS option on the Member pull-down
menu, change the Superimposed area deed load to 53 psI to re-
fled a 7-psf dead load increase. DIa conteined in th scrathcpad
wi be recalculded automatilly.

(3) Set the depth limitation to 21.5 inches using the Member pull-
down menu.

(4) Irviw the changed beam sizes In the Besm Selection Table and
select the lightest section as the W18x65.

(5) Select SELECT MEMBER from the Member pull-down menu to
choose a desired beam size. A Member Size Selection dialog win-
dow will appear.

(6) Click on the selected beam designation In the list and the se-
lected beam size wil be displayed in the lower box within the win-
dow.

(7) Select OK to insert the beam designation in the CASM Beam So-
lection line in the lower part of the spreadsheet.

(8) Select PRINT SPREADSHEET from the File pull-down menu to ob-
tain a hardcopy of the spreadsheet.

(9) Select RETURN TO PRELIMINARY from the File pull-down menu
to resume work in the Design Spreadsheet.

g. Select RETURN TO CASM from the File pull-down menu. The Excel
program will be closed.

4. Retum to the CASM program.

a. CLSE the SendXL program.
b. Execute CASM and load the building projee, model STRUCT1.BLD. The

last view of the floor plane will be dispivjed on the screen.

CASM c. You are now able to continue to the design of another element.
M. Establish element parameters necessary to design a typical spandrel steel

girder.

1. Steel should still be the selected material.
2. Select ROLLED SECTIONS from the Surface/linear system category pull-

down menu.
3. Select the spandrel girder on gridline 1 between grids B and C.

4. Review the data shown wt select GUIDELINES to be prompted with addi-
tional considerations for the element type selected.

5. Continue on to preliminary analysis with the present element type selected.
N. Preliminary analysis of a typical spandrel girder.

)) Note: The exterior wall weight will be Included In the superimposed
dead load magnitude.

1. Select PRELIMINARY from the Design pull-down menu.D 2. Select appropriate options within the Analysis dialog window.

a. Select UNITS of Feet and Kips.

b. Verify Load Combination of D+ L is selected.
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o. Do not oheck APPLY LIVE LOAD RUCTION

d. Do not chsck PATTEM OCCUNCY ULVEOA,.
a Do not chec A S CUL-RPR

f. DonotcheckDL.= DECK + SFsiVK T,uincethogirderisa
noncompoelle demnt.

g. Do not check FE-ANALYZE ALL ADJOINING
h. Selct O to coont•u prepation for niaysis of the grder element.

3. Select approprial connecit lyoptions
a. Crate a simple gder open by setting the let support as a HING and

the right support as a
b. Selct 9K to continue with th prliminmy mnalysis.

4. Solect appoprite. sel weight op&n
a Add an esimled sell weight of 57 plf to the smeaed structural dad

load. This magnitude was aetimled based on a summation of the loads
shown on tho display (approxnmalsly 2.4 kUl) and the open of 24 feet.

1.00 Dead (kif) 0.10

1.59

1.00 eupetimposed Dead (kif)

0.64
1.00 Live (kif) , ,

b. Click on OK to continue.
5. Enter the desired ANALYSIS FILE NAME and select YES if the Loads and

Connectvty ae correct as displayed.
&. rellmiay analysis of the element beins.

a. When malysis Is complete the shear, moment and relative dellection
dlgrans for the selected load combination will appear on the display.

30.2

Shear (k)

181.1 -30.2

Moment (kft) -.

0.0 0.0

2.52
Deflection L

30.19 Total combined Load 30.19
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b. Select any of the loads listed in the dialog window to have Its shem.
moment, relative deflection, loads and reactions displayed.

c. Click on OK to continue to the preliminary design of the spandrel girder.
0. Preliminary deeign of a typical spandrel glider.

1. Make approprlae selections within the Excel Data dileog window.
a Choose one of the following two options :

(1) Select EXECWE EXCEL to go directly to the Excel stel beam
spreadsheet.

(2) Select SEND DATA TO FILE and enter a FILE NAME to defer de-
sign to a later date.

)) Note: This Is the proper choice if you had difficulty In running Excel
from CASM. Follow the procedure described In step L-2 to pasn the
data on to Excel.

b. Click on OK to continue.
2. Design the spandrel girder within the Excel design spreadsheet.

a. The Preliminary Design Spreadsheet will appear
b. Use the scroll bar to view the nonvisible portions of the spreadsheet.
c. Use CAFIDFILE to review factors that may influence your decisions.

>> Note: Spandrel members supporting brIck masonry shall have their
total load deflection limited to 1J600.

d. No depth limit is required for the spandrel girder; howeve, set the TOTAL
DEFL to 600. The W24x55 is the lightest steel beam size displayed in the
selection table.
(1) Select SELECT MEMBER from the Member pull-down menu to

choose the desired beam size.
(2) Click on the selected beam in the list.
(3) Tum on SEND MEMBER SIZE TO CASM If the data was sent di-

rectly from CASM.
(4) Select OK to insert the beam designation in the CASM Beae Se-

lection line in the lower part of the spreadsheet.
e. Select PRINT SPFEADSHEET from the File pull-down menu to obtain a

hardcopy of the spreadsheet.

f. Select FETURN TO CASM from the File pull-down menu. The Excel
program will be closed.

g. if you activated Excel through CASM, reactivate the CASM program by
selecting MAXIMIZE from the System menu if you are using a dual-
screen workstation. Select RESTORE if you are using the single-screen
workstation.

)> Note: If data were sent to a file, re-execute CASM and Inod your
previous project data file.

3. Proceed to the design of another element or revise the preliminary analy-
sis of the current element as desired.
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4. Solect 1 In Pm Unew L umr -nb dioog window to end work with me
selected widely spaced lemnt mid to be Obho to proceed to Phe design
of to nmWA lorm dedL

R E eelunen p@- iir neceem wy to deWign the metal fom deck.
1. Stel should U be the mscd m'AN .
2. Select FORM from the SWboe 1-Ww types contained in the

Sudrine syden ciegory pull-down menu. Hindlee wil appeur on Phe
one-wy surbos denm smbod.

3. Select th de wlthinm tobay betwee Ihe grids B to C and I to 2.
4. rmi Ihe Pwo ibtlbe dialog windows shown mad select l

to be prompted with additional conderakins fothe element typo s-
bcerN

Reel Flee
L/ Simho Cub. Shop. Cu.GR

ur App..d.. I[-EJ"F2 -12:69
Amw ~ Ell. Tqp. Spa. RaWmu It6
mný opew [2-46-l in Ty EUf. Spln Rai .. It

~I ~IITyp. Depth. Rang: 12-1/2 toe5 (1 I2 inci lS

5. Continue on to prena maalysis.
Q. Peftmiawy analylis of the metal form deck alone.

1. aCmng Pem current load combination for form deck analysis to dead load
only. +

>> Note: The wet concrete and the deck weight are the only loads acting
on the form deck.

a. Change the LIUVE load FACTOR to 0.0. The dead load factor Is currently
1.0.

b. Select ADD to add tP deed only combination to the list and malce it
current.

c. Click on OK to end working with load combinations.
2. Select PRELIMINARY from the Design pull-down menu.
3. Select aqproprle options within he Anlysis dialog window.

a Select UNITS of Feet and Pounds.
b. Vedly Load Co non of D I cted.
c. Do not check APPLY LIVE LOAD REDUCTION.
d. Do not check PATTERN OCCUPANCY LIVE LOAD.
o. Do not check USE ACTUAL PROPERTIES.
f. Do not check DL - DECK + SELF WEIGHT, since the form deck is a

noncompoulte element.
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g. Do not check FIE-ANALYZE ALL ADJOINN ME
h, Sdect OK to continue preparation for anlysis of 1he form dock element.

The Decing Analysis dialog window wllE appear ins Wd of the connec-
tMty dialog window, The deck spans wi be numbered moss the bay,
and one edge wi be hIgh1ged yelow on Vie display.

No" of Spn.: 01 02 *3
Di I a Fim Edgn: 12. 1 it
Stalthm Span Ni', I: LI
o Incumdi Sqmaedal Dead LoWd

4. Select appropriate decking analyss optio
a Select the appropriate number of spans as three.
b. Locate the position of the typicall -foot strip for analysis.

(1) The distance from the highlighted edge to the centrold of the
1-foot strip Is defaulted to the center of the bay and Is shown in
the dialog window as 12.0 feet. This distance can be changed to
re-position the I-foot strip where deired.

(2) Select the Starting Span Number of the three spans to be ana-
lyzed. This positions the three spans within the bay along the 1-
foot st"p.

c. FRview GUIDELINES for information on whether to Include superim-
posed deed load.

d. Turn off INCLUDE SUPERIMPOSED DEAD LOAD.
e. Select OK to continue with the preliminary analysis.

5. Enter the desired ANALYSIS FILE NAME and elect YES If the Loads and
Connectivity are correct as displayed.

>> Note: Connectivity is automatically set so the first support Is a hinge
and all remaining supports are rollers. Thus, the deck is continuous
over the three spans.

6. Prellminary analysis of the element begins.

a. VWhen analysis is complete the shear, moment and relative deflection
diagrams for the selected load combination will appear on the display.
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)) Noes: For dth~ analysis thew Is only one In~vkkdua load type.

20.0 35.0 42.0

Shear Obe)

-35.0 -28.0

11.2 0.40.205 0.6 040 i- 2

MRsme~ats) [m
0.0 0.0

-14.0-14.0 -44.0-14.0

35.0

20.0 X7Wt Conhied Load: .0 20.0

c. ClIk on OK to continue to the preolmlny design of the form deck alone.
R. Prelknsnay design of te metal forn deck alone.

1. Select S1r-2S GA form deck Refer to section 01. through O. for we
of 1he Prelkmny Design spreadsheet.

STEEL FORM DECK PRELIMINARY DESIGN

Loand and Analysis Dowa
Method: Analsis Load Combinabon; D

Member ID: Factored Moment (ft-b) IFactored Readho

Connedijivi Beam (L-91) LoadType Left Mid Right LOW ,ih
Beam (Righo Dead 14 11 14 42 42

De& Span: 2.00 Sup Deed
Tdb Width- 12.0 in Lve
Depin Limit- ...... _1.0 in. max Lmin Roof

Fr 33.0ksi Snow
Fb- 20.0 ksi Wind ,,
Fv- 13.2 ksi Summary 14 11 14 42 42
E - 29.000 ksi-- --- R Fire Rating 1.00 Hrs

Live Ld Del- �_410 -0.10 in Depto Lr ._ V " Minthickness above deck:
Total Dell- =!I 30 =0.13 in Load #1: Deck+Slab+20psf 3.50 inches

CASM Slab Design: Load#2: Deck+Slab+150# Reqddeplh:I 4.50 linches
Fy-...... 60 ksi Depth- 5.50 in I ReqdAs- 0.002 inA2
Pc- 4.0 ksi d- 2.25 in Selected WWF: 6xS-W1 4,V1 .4

Weight- 145 pd Mmax- 14 ft-lb Mu- 280.9059 ft-lb
Frm Deck Code Load Combinations:

Load Fb iM+ M SX+ Sx" Ix
Case [psi) Fatrf-) CHO) (1n.3) ('m.3) (in.4)

Simple Span # 1 86.51 1.00 43.2 0.026 0006

1 #2 66.51 1.33 10J.2 0.049 0,011
Meamums: 100.2 0.049 10.0i1

S. Save the scheme is project data file as SCHEMEIABLD.
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A. OPEN the scheme Is datafile name: SCHEMEIA.BLD.The oeps contained
In A through D for scheme Ia are the sane.

o. Draw Structure.

2. Delect eDA na0rrowetty
bounded by grids B and C between grids 2 and 3.

a Select DELETE from the Edit pul-down menu. Handles wi
appear on each element to delete.

)) Note: Only one handle will appear for a a iss of elements within a bay.
It Is not possible to delete a single element within a series of elements.

b. Select the joist handle contained in tIhe center bay and all the Joists will
be removed from the display.

c. Double click the right mouse key to exit the delete structure command.
3. Insert narrowly spaced elenents spanning in the eat/west direction within

the center bay spaced at 24 inches on center. Turn on DRAW SURFACE
to insert a one-way surface of metal form deck and concrete fill above the
Joists.

>> Note: Since the Joists run parallel to the Interior girder, which we Intend
to design, a surface element needs to be drawn across the rectangle
of space In between the girder and the adjacent parallel Joist so that
the rectangle Is not Interpreted by CASM to be an opening.

C. The Independent load cases are the same as for scheme 1A.
1, -1 1. Select the LOADS AND DESIGN tool palete.

D. Establish element parameters necessary to design a typical Interior steel
girder.
1. Steel should sti be the selected material.
2. Select ROLLED SECTIONS from the Surfacerlnear system category pufl-

down menu.
3. Select the typical interior girder on grkdl 2 between grids B and C.
4. Review the data shown and select GUIDELINES to be prompted with addi-

tional considerations for the element type selected.
5. Continue on to preliinary analysis with the present element type selected.

E. Preliminary analysis of a typical Interior girder.

+ 1. Use the dead + five load combination for analysis.
2- Select PREUMINARY from the Design pull-down menu.
3. Select appropriate options within the Analysis dialog window.]a. Select UNITS of Feet and Kips.

b. Verily Load Combination of D+ L is selected.
c. Do not check APPLY LIVE LOAD FEDUCTION.
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dL Do not check FATTERN OCCFMICY PI.E LOAD.

. Do not checko DL DECK+ SELF d~r, skin ongkdu isa
noncompodle enmt.

g. Do not check FE-ANALYZE ALL ADOINO E.
h. Select OK to contlme preparaon for mulymse ofthe rgkder element.

4. S lec appsoppdi connectiit optos
a. Cnew a spl e er span by seftInm lheft support as a H E id

the h suport me aF
b. SeilectOK to cnmonie with In prelknirwy mielysis.

5. Select aiompime sel weigh optionm
SAdd an eo -m iedl sell wegtM of 36 pN to fm 1 s Wneme d stucturul deed

load. 1Thi magnitude we estimated bsed on a summanlon of the loads
shown on the diepky (epproxhmiely 1.56 kO) end the span of 24 feeL

1.00 Deed (klt) 0.06

0.60

1.00 Oupeci-,powed Deed (kit) I IL J I - 1 1 1 1

0 .91

1.00 Live (kit) FFF -

b. Cckc on OK to continue.
6. Eiter tMe dreeku ANALYSIS FILE aEnd se YES f toe oad

ConnectivIty we correc se dimplye.
7. Preblmy mnalyuis of the eement begin

L. WIn eelysis Is complee the she, moment, relative deflecton, lods
mid reacton dlqwmws for the selected load combination wOl apper on
the deply.

19.1

shear (k)

114.4-9.

0.0 0.0

1.59

Deflection IIII

19.07 Total Combined Load 19.07
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b. Select sny of the loads listed in tihe dialog window to have iNs shsr,
momnen relve dellection, loads and reactions dsplayed.

c. Click on OK to continue to the prelmninry design of teo typical Interior

F. Preliminary design of a typical Interior girder.

1. Make appropriae selections within the Excel Dam dialog window.
a. Choose one of the following two options:

(1) Select EXECUM EXCEL to go directly to the Excel steel bean
spreadsheet.

(2) Select SEND DATA TO FILE and enter a FILE NAME to defer de-
sign to a later dale.

)) Note: This is the proper choice if you had difficulty in running Excel
from CASM. Follow the procedure described In step L-2 of scheme 1A
to pass the data on to Excel.

b. Click on OK to continue.
2. Design the interior girder within the Excel design spreadsheet.

a. The Preliminary Design Spreadsheet wil appeer.
b. Use the scroll bar to view the nonvisible portions of the spreadsheet.
c. Lie CARDFILE to review factors that may inljence your decisions.

d. Ustn the Member pull-down menu, set the depth limit to 22.5 Inches.
"The W16x4O is the lightest steel bean size displayed in the selection
table.

>> Note: This selection has a self weight greater than estimated by 4 plf.

(1) Select SELECT MEMBER from Ihe Member pull-down menu to
choose the desired beam size.

(2) Click on the selected bean in the lstl
(3) Turn on SEND MEMBER SIZE TO CASM if the data was sent di-

rectly from CASM.

(4) Select OK to insert the bean designation in the CASM Bean Se-
lection lIne inthe lower part of the spreadsheet.

e. Select PRINT SPREADSHEET from the File pull-down menu to obtain a
twdcopy of the spreadsheet.

f. Select RETRN TO CASM from the File pull-down menu. The Excel
program will be closed.

g. N you activaled Excel through CASM, reactivate the CASM program by
selecting MXMIZE from the System menu I you are using a dual-
screen workstation. Select RESTORE If you ae using the single-screen
workstation.

>ý Note: If data were sent to a file, re-execute CASM and load your
previous project data file.

3. Proceed to the design of another element or revise the preliminary analy-
sis of the current element as desired.
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4 Select C In he Linear BEm s didog window to end work with fth
Neleted widey sepced element and to be able to proceed to the design
of otw element typs.

G. Invelgae the naluence of a partition load perendicular to the narrowly
space elements In the cmntew of the centW bay.
1. Prepm a partition load based on the following components:

)) Tpe over the previous exterior wall data and select ASSIGN.

Name : Partition

Type psf

Finish Gypboard 5/8w 3.1
Sheathing 0.0
Structure Stl Stud 16ga 44616 1.1
Insulation 0.0
Finish Gypboard 5/80 3.1

Total . 7.3

2. ASSIGN ft load to te center of the center bay and perpendicular to the
jot span. Sat lise wd height to 12 feet In the Wall Height dialog window.

3. Selct 2 to end working with wall deed loads.
4. E-bI I lot parameters upon which analysis can be performed.

a. Select ma•erl: STEEL
b. Select component from the Surlecmnear pu-down menu: NARROWLY

SPACED: OPEN WEB JOISTS - K and click on one of the handles In the
center bay.

c. Rewlew data in dialog windows and GLdelrns.
d. Continue on to Preliminry Analysis.

5. Premny Analysis of the opervweb se joist.
a. Select load combination: Deed + Live. I•I
b. Select PRELIMINARY from the Design pul-down menu. L~J
c. Select units: FEET and POUNDS.
d. Verfy Load Combination of D+ L.
e. Do not check APPLY LIVE LOAD FEDUCTION.
f Do not check PATTERN OCCUPANCY UVE LOAD.
g. Do not check USE ACTUAL PFQPERTIES.
h. Turn off DL - DECK + SELF WEIGHT.
i. Do not check RE-ANALYZE ALL ADJOINING MEMBERS.
J. Select connectivy: simple span : HINGE and ROLLER
k. Easftime self weight: 0.0 pit.

>> Note: Joist weight was smeared Into the floor dead I, ,d.

I. Review loads and connectivity displayed.

>> The partition load Is displayed as a concentrated load at mldspan.

m. Enter an appropriate analysis file name.
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n. Review the shew, moment, relative deflection, loads aid reaction dia-
grams on the display for ary of the load cams shown in the window.

6. Prelllinary Design of the open-web steel jolst.

a Mdae appropriate selections within the Excel Oats dilog window.
b. Design the open-web 9t joist within toe Excel Preliinary Design

spreadsheet.

(1) Set depth limit: 24 inches.

(2) Set deflection limits: Total U.1240, Uve L.'O.

c. Make member selection: 16K2

)) Note: The joist size is the same as without the concentrated partition
load In scheme Is aand Is at the deflection and allowable moment limit
for this joist size.

d. Select FEIJFRN TO CASM from the File pull-down menu.
7. Return to the CASM program.

H. Save the scheme lb as filename: SCHEMEIB.BLD.
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A. OPEN the scheme ledisatafle name: SCHEME1A.BLD.The ae contained
In A through D tar schenm iaare the sme.

B. Draw Stnicture.

1 elete #*RA I" palette
* . ide ly spaced element Unis.
*. Insert wk*l WaWslmedmnis ,,, third pint~s spnoning in the eswefte dl

rection within the c•enr bay.

)) MMak sure DRAW SURFACE Is not turned on I there already Is a
surface drawn In the bay.

4. inser widey spaced eemens at third points spanning In the north/south
diect In the bay bounded by grid lines B-C and 1-2.

5. Inse a one-way surface above the beems.

.--- 2 4. 0 Z4. 0____•~

I '4-

OuAW"hugW, *N-S 0Of-W h-- fi - ---

>) Note: A surface must be drawn over widely spaced elements which are
contained betwee grid Kne since they are not assumed to have a
surface transfening load to them.

C. Develop the Independent load cases for this constnrction type.
1. Select the LOADS AND DESIGN tool palette.
2. Delete theFloor Type I Assigned dead load.

a Turn on SHOW EA loads to view current aa•igned dead loads.

>> Note: Only displayed loads can be delet.

b. Select DELETE LOAD from the Edit puN-down menu. Handles appear at I
the cetoIds of all assigned dead loads.

c. Select the appropriate handle to delte Floor Type 1 dead load. The load
type wil disappear from the display and handles wil appear on any
remnlning dead loads to delete.

)> Note: The Floor Type 1 dead load has only been removed from the
building model. It still exists In the floor dead load list.
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d. Double click the right mouse key to slop deleting loads.[3. Prepae the dead load based on the given load et aid floor construction
crows ction.

Name :Floor Type 2
Partition :None
Finish :Carpet & Pad
Deck :MTL DK 3.0 / LTWT 2.5
Structure :Slee Beoms 0.0 pst
Mechanical :3.0 psi
Electrlcal :1.0 pSI
Fire Protection :Sprknkdk Wet 4.0 psI
S:Suspended Channe a(nle

4. ASSIGN Floor Type 2 over the entire floor area.

5. Select STOP to end working with floor dead loads.
6. The given live load has not changed from scheme 1 and Is still assigned to

the entire floor.
D. Establish element parameters necessary to deign the typical third pointW beams within the center bay.

1. Select materi•l: STEEL
2. Select component from the Surface'linear pull-down menu: WIDELY

SPACED: ROLLED SECTIONS and click on one of the handles In the cen-
ter bay.

3. Review data in dialog windows and Guidelines.

4. Continue on to Preliminary Analysis.
E. Preliminary Analysis of the third point beam.

S 1. Select load combination: Dead + Live.

2. Select PRELIMINARY from the Design pull-down menu.

a. Select units: FEET and KIPS.
b. Verfy Load Combination of D+ L.
c. Do not check APPLY LIVE LOAD FEDUCTION.

d. Do not check PATTERN OCCUPANCY UVE LOAD.
e. Do not check USE ACTUAL PROPERTIES.
f. Tum off DL - DECK + SELF WEIGHT.
g. Do not check FE-ANALYZE ALL ADJOINING MEMBERS.

3. Select connectivity: simple span: HINGE and RO.LER
4. Estimate self weight: 26.0 plf.

Eutwowg Sol Weight F26.0 pN

0 Update Agog Shuckne Leeds

19 Add eN Weigh

>> Note: Beam weight was not smeared Into the floor dead load.
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5. "lim on UP(A1E NF.A S LOADN.

) Nots: This wMil smear the ehmalmed beom wight Irto the floor type 2
a-i iod.

* Roiew ods aid connectivity dlop d.
7. Enter ai eproprlieaenalysis i nuen.
8. Review Ihe shmr, moment, relative dellection, load and reaction dlagrsns

on the display for any of the load cams shown in the window.

*Inwr (kt)

0.0 0.0

0.95

11.33 1.1.1 Cmb.,.d Load 1|..•

F. Preliminary Design of the third point beam.
1. Make appropridte selections within the Excel Data dialog window.

2. Design the third point beon within the Excel Prelminamy Design spread-
sheet.

a Set depth Emit: 22.5 inches.

b. Set dellectlon Eimits: Ubtal L/240, Uve L/360.

c. Make member selection: W16x26.

d. Select TO CASM from the File pull-down menu.

3. Return to the CASM program.

G. Establish element parameters necessary to design the typical Interor
column line girder along grid 2 between grids B and C.

1. Seect material: STEEL
2. Select component from the Surfaceitnea pull-down mnenu: WIDELY

SPACED: OLED SECTION and click on the handle on grid Ene 2.
3. RFevew daa in dialog windows aid Guidelines.

4. Continue on to Preknminay Analysis.
H. Preliminary Analysis of the typical Interior girder.

1. Select PFEUMINARY from the Design pull-down menu.

a. Select unis: FEET and KIPS.
b. Verify Load Combination of D+ 1.
c. Do not check APPLY LIVE LOAD FEDUCTION.

d. Do not check PATTEFIN OCCUPANCY LIVE LOAD.
e. Do not check USE ACTUAL PROPERTIES.
f. ibm off DL - DECK + SELF WEIGHT.

g. Do not check RE-ANALYZE ALL ALVJOINING MEMBERS.
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2. Select connectivity: simple span: HINGE and ROLLER

>) Note: The calculation of reactions of the perpendicular beams which
frame Into the girder are peufonned automatically. The sl weight of
the perpendicular beams Is Included In the updated floor type 2 area
deed ioad.

)> Note: Simple span connectivity asumptions are used when automatic
calculation of beam reactions are performed.

)) Note: The display will highlight the tributary areas concurrent with the
calculation of beam reactions.

3. Estimate self weight: 45.0 pf.

)) Note: The estimated beam weights shown In the help window are
based on uniform loads. No help Is awalable for concentrated loads
along a span, and an educated guess is required.

4. Feview loads and connectivity displayed.
0.31 0.31

1.00 Dead (klf) 0.06 A 0.06 , 0.06

4.32 4.32

1.00 Superimposed Dead (kt,) o.1 1 0.± 0.18

6.72 6.72
0.28 0 0.29 I 0.29

1.00 Live (kill) j a A 4 6 a a a

5. Enter an appropriate analysis file name.
6. Review the shear, moment, relative deflection, load end reaction diagrams

on the display for any of the load cam shown In the window.

17.6

Shear (k) ____________________

12 8. !

Moment (kft) /-
0.0 00

11.35 11.35
0.52 0.52 * 0.5z

17.57 Trnl (cnmhinneA L.ar0 17.57

I. Preliminary Design of the typical Interior girder.
1. Make spproprate selections within the Excel Data dialog window.

2. Design the typical interior girder within the Excel Preliminary Design
spreadsheet.
a. Set depth limit: 22.5 inches.

4-44



FLOOR FRAMN EXAMPLES STRUCTURAL ANALYSIS AND DESIGN

b. Set delection 1mb: Toldl I4, Uve IA3O.
c. Madl member selecion: Wl.x40.
d. Selic RETURN TO CASM from the Flo pull-down menu.

3. tekirn to One CASM program.

J. Save the scheme 2a m filename: SCHEME2A.BLD.

A. OPEN the scheme 2a detafile name: SCHEME2A.BLD.The 91p contained
In A through D for scheme 2a are the same.

S. Draw Structure. _

1. Select the DRAW S TT tool pae".
2. h Ise widely spaced elments at third poilnt spannirg in a checkerboard

fashion to the left aid to t right of the urently framed boys.
3. .nseraoneway surfac abovhe beams within the four bays added in

te AD2 (p 4 .0 2 4 . o1-)24. 0

Oiim: 0N-S *E-W 24..0

4. lised glkker along gdd line 2 between grids A to B aid C to D.

)> Note: You must Insert girders between column lines (supports). Do
not assign girder continuomus from grid line A to D.

C. The same assigned Independent load cases apply as for scheme 2A.
D. Establish element parameters necesmsy to design grid line 2 as a continu-

ous girder for three spans
1. Sele• tM : L
2. Select component fom the $.rfacetinew pull-down menu: VWIDELY

SPACED : FKLE ar d cick on the left bay along grid lie 2
between grids A and B.
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0) Note: The shears, moments and deflections of the initial span selected
will be passed on to the preliminary design spreadsheet.

>> Note: The left end span has been selected for analysis since it will
produce the maximum negative and positive moments as well as the
maximum deflection for a three-span continuous beam.

3. Review data In dialog windows and Guldelinee.
4. Continue on to Preliminary Analysis.

S1 E. Preliminary Analysis of the three-span continuous girder line.

1. Select load combination: Dead + Live.
2. Select PREUMINARY from the Design pul-down menu.

a. Select units: FEET and KIPS.

b. Verily Load Combination of D+ L.

c. Do not check APPLY LIVE LOAD FEDUCTION.
d. Do not check PATTERN OCCUPANCY UVE LOAD.

e. Do not check USE ACTUAL PROPERTIES.

f. Turn off DL= DECK + SELF WEIGHT.
g. Do not check RE-ANALYZE ALL ADJOINING MEMBERS.

3. Select connectivity for the continuous three spans as follows:

mll tni t•~~illll. .o .o

Left Right

AdIneentI I AdjacentI
Spans 24.0K

[.2 -L ef Ric

o 4- o 24.0

0-0

O Inneal Pin -24.•0

a Select a hinge for the left end of the highlighted left span and a roller for
a continuous beam at the right end.

b. Set ADJACENT SPANS - 2 to the right side of the initial span selected.

)) Note: If the number of drawn adjacent spans Is less than the number
set, an error message will appear.

>> Note: If the number of adjacent spans Is set to zero, and you have
selected a continuous support, CASM will serch for a cantilevered
support location.
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) W Noe: The mindmum tolsl numer of contimmus pma that can be
analyzed is Iour

c. Click on Z. A Connectivft dialog window wil appear and a yellow dot
wil highlight the hspporh location.

d. Select a CONTNOUS BEAM ROLLER and click on OK. Another Con-
nectifly dialog window will appear and another yellow dot will highlight
the support location.

e. Select a F and clck on P
4. Estimae girder sell weight: 3.0 pit.

>> Note: The self weight help window applies to simple spean members
only. An educated guess Is required for continuity situations.

)) Note: The girder sell weight was not smeared Into the floor dead load.

5. Rrvew loads and connectivty displyed.

0.310.31 0310.31 0310.31
1 00 Dead (kit) ,.0500.05-0.05.0.09N.OZ..0O M. .0 0 .0s.O

4.32 4.32 4.32 4.32 4.32 4.32

1.00 Suaperimposd Dead (k1 f). e " o" r"'1 it o -,19¶" 1 -4 ~e.,1s

6.726.72 6.7Z 6.72 6.726.72

1.00210 2-] 2+] 28 0 2J .20 2910 2+ -2 10. 28,

- --2, o I .24. 0 24.0---.

6. Enter an appropriate analysis go. name.
7. Review the shear, moment and relative deflection diagrams on the display

for my of the load cams shown In the window.

211
13.2 174

Showf (10F-L l

-17A .-13,2

4.99 6.4T 6.47 4.99 894

25.5

0.0 0.

01.9-101.9 -1 9-10t 9
.13 1134 134 1134 '134 1134

0.5, Los 05 i 061 1 0.51 1 0o51 05lO 1 051 o os0
Defceon

13.20 3ToteI Coilv* ad Load: D L4 1320
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F. Preliminary Design of the exterior san of the continuous girder.
1. Mel. appropride selections within the Excel Dole dialog window.

2. Design the exterior bay girder within the Excel Prlmnswy Design spread-
seet.
a. Set depth lmit: 2.5 Inches.
b. Set deflection iEmits: ibtal 1J240, Uve /360.
c. Male member selection: Wi 6X36.
d. Select RETURN TO CASM from the Flo pul-down menu.

3. Return to the CASM program.

G. Save the scheme 2b as filename: SCHEME2M.BLD.

A. OPEN the scheme 2b dataflie name: SCHEME2B.BLD. The steps con-
tained In A through D for scheme 2b are the same.

a Select SAVE AS from the FILE pull-down menu and rename the file as
scheme3.bld.

Pelt. the DRAW S•.UC11E tool palette.
2. Delete the third point beams that span In the north/south direction. This in-

volves three bays.
3. Delete the surface element within those same three bays.
4. Insed widely spaced elements at thlrd points spanning In the east/west di-

rection within the three empty bays.
a. Select the COPY STRJCTURUE command from the Edit pull-down menu.

Yellow handles will appear on structural members.

b. Select the third point beams in bay Al- B2 with the left mouse key.

c. Select the one-way surface In bay Al-82 with the left mouse key.

d. Double click the right mouse key to end selecting structural members to
copy.

e. Select grid location Al as the base point to copy from with the left mouse
key.

kB:iIThe PASTE STRUCTURE command Is automatically started.

f. Select grid locations B1, A2 and C2 with the left mous key.
g. Double click the right mouse key to stop pasting structural members.

C. Develop the Independent load cam for this construction type.
1. Select the LOADS AND DESIGN tool paleft.
2. Delete the Floor Type 2 Assigned dead load.
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& "m an R •N. load* to view cunemn assgned ded 04otT
b. Sedect E•Jn VI Edit pudi-down menu.
a. Select Vweo opd hIdle to delete Foor Type 2 dead load.

d. Double dick Iho dOg mouo key to 90op deleinog b0adel
3. Poper OMw dead loa bond on tw given kld i0 and loor conesuction

None :Roon.p'3
Pfilon :None
Fnih Carpst & Pad
Dock Concree NLW 4"
Sknuckmo ConcmbP Benms 0.0 pst
Meccl .3.0 psI
Reclc :1.0 pes
Fire Protection :None
Ceav -Sumpended ChaneVflle

4. ASSIGN Floor Type 3 over Vie etir loor ream.
5. Seect OK tK end wong with• oor deadkodL
6. The give ve load has not chenged from scheme 1 endis sUgassigned

to the ente foor.
D. Establish element parinmeters neceary to design grid line 2n as continu-

ous girder for three spans.

1. Select mte d: CONCFTE
2. Select component from fie Surface.Unew pul-down menu: WIDELY

SPACED : BEAM-C.I.R and click on the leMt bay dong grid imne 2 between
grids AandB.

)) Note: The left end span has been selected for analysis since it will
produce th mnxdmum negmtkv amd posfti momenws s well s the
nmdmum dellection for a three-sma continuous be .

3Review da hin dldog windows and Guldeines.
4. Continue on to Prel•kny ialyels.

E. Prelmiay Analysis of thO thee-spm continuous girder line.
1. Sect lod comblnilon: 1.4 Ded + 1.7 Uve.

Tm Facm Two Fad.

Dea: 1.73 Sal wh I.eW-
SLi m S W , - - rem j -i -U I I.E -
Snow. aEm-j IL S.U Soxe Ie.EM

0 Pd." Oce"Pamy Ltke Load

4-49



STRUCTURAL ANALYSIS AND DESIGN FLOOR FRAMING EXAMPLES

2. Turn on PATTERN OCCUPANCY UVE LOAD in the Load Cominauon de-
log window and click on OK

3. Incoiporae live load reduction option.[ ]a. Select OCCUPANCY ("L) from the Loade pull-down menu.
b. Select LLR GUIDELINES to review the code requirements regarding live

load reductions.

)> Note: The tributary area for each beam span Is lees than 400 square
feet and thus no reduction will actually be applied.

c. Click on OK to remove the Guidelines window.
d. Turn on APPLY LIVE LOAD FEDUCTION.
e. Select STOP to end work with the Eve load Nst.

4. Select PFELIMINARY from the Design pull-down menu.

a Select units: FEET and KIPS.
b. Verify Load Combination of 1.4D+ 1.7L.
c. Select APPLY LIVE LOAD REDUCTION.
d. Select PATrERI- OCCUPANCY UVE LOAD.
e. Do not check USE ACTUAL PROPERTIES.
f. Turn off DL.. DECK + SELF WEIGHT.

g. Do not check FE-ANALYZE ALL ADJOINING MEMBERS.
5. Select connectivily for the continuous three spans as follows:

a Select a FRAMED CONTINUITY support for the left and right end of the
highlighted left span.

b. Set ADJACENT SPANS - 2 to the right side of the initial span selected.
Leave the left adjacent spans equal to zero.

c. Click on OK A Column Connectivity dialog window will appear aid a
yellow dot will highlight the let support location.

"CAini Above Bern

d. Insert COLUMN HEIGHT - 14.0 feet for the Column Below Beam.

)) Note: This Is necessary since the model does not contain a floor level
below the one used for framing.

e. Set the end of the column above and below as FIXED.
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f. Ckk on 2 A Coklum Connsctvy dilog window wi p qe•r aid a
-lodot wilhighlight the right suppoft localim.

g. FlRpes saope d through f for the right support of the span to be designed.
nhe Connectvty diaog window will appear ad a yellow dot wll highlg
tOe support locallon a the right end of One middke opin.

h. Slect a FRAMED CONTiNrrY support aid click on OK The Column
Connectity diaog window wi ipo.

1. Fipet steps d through f for the support. The Connectivty didog window
wEl apper.

j, Select a FRAMED CONIN~rrY support and click on _ The Column
Connecthty diaog window will appew.

k. Reape steps d and e, then click on OK. A Uve Load Reduction dialog
window will appear.

o Me - u e 6mmla -11m
0] U4mbw moqm• -m SIm .e Powr

o) Ocaapmw is p*k cssimn u ows

6. Anwer the Live Load Reduction questions which eppeer In the dilog win-
dow.
a. Member is not pt of a roof; therefore, do not select with an X
b. Member does not support more than one floor; therefore, do not select

with n X.
c. Occupaicy Is not a public assembly or garage; therefore, do not select

with a X.
d. Enter the desired LLR Filename as: LLRTXI
e. Click on OK aid load calculations begin. A Self Weight dialog window

wll appear.

>> Note: The live load reduction calculation output file can be viewed and
pdnted slmllar to that for wind and snow output. A sample of the
output Is listed below.

Project : Corps Office Building
Location : Vicksburg
Design Load: TM 5-809-1 1986
Time : Thu Sep 19, 1991 2:03 PM

******************** Live Load Reduction *******************

Typical Floor
Offices v/smear corridor Lo): 70.0 psf
Tributary area (A : 192.0 sf
Area of Influence (Ai) - 2*TA Zor beams.
Ai - 384.0 sf
Ai < 400.0 sf
No live load reduction taken.
L - Lo
+-------------------------+
I L - 70.00 psf i
+-----------
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ST1.CTURAL ANALYSIS AND DESIGN FLOOR FRAMING EXAMPLES

7. Eslr&id girder ul weigh•.
a Select Ouiddne and a Concrete Bem Esll mate Sell Weight dklog

window wil app•w•

*g.wT,.,uP. OLrwlr , esI
h h-k 1.1

"End C
So04[m ow Imbn 1/its

o as& C06L hRMO 1121

_ c

0 &,in s .. Illsh s

son Wow. 125.6 pff~ j ~

b. Select NLWT @ 150 PSF.
c. Select ONE END CONTINUOUS and the Lih ratio will become 18.5 in

compliance with the minimum ratio required by the ACI Code to avoid
deflection calculations.

d. Enter the lab thicness t - 4.0 Inches. The value of h-t will become 11.6
Inches.

e. Reise = h-t 12 Inches.

f. Revisethebeenwkithb= 10.0Inchesand psthe 125.Oplfself weight
to the Self Weght dialog window.

g. Click on OK to close the Cnoncrete Bea dialog window.
h. Click on OK to display the updated dead load pit diagrm. A Draw

Patterned Uve Loads dialog window will sppee.
8. RevIew the loads mad connectivity displayed mad select YES to draw the

patterned lve loads.

0.22
1.40 Deed (kif) ,

0.64 0.64 0.64

1.40 .Superia. - , Dead (k.t) I I , I 1 L

0.95 0.9S 0.95

1 70 Live (WkI I I I )

14 0 - 14 ,0 - 14 0 - 14 '0
14.0 -- 24 ,140- 240140 24
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FLOOR FRAMING EXAMPLES STRUCTURAL ANALYSIS AND DESIGN

17 Draw paened live loads?

9. RiVlew the Eve load Patterns dimlayed.
0.95 0.95

Alternate Spans 1 b ,

0.95
Alternate Spans 2 1" +

0.95 0.95
Tvo Adjacent Spans 1

0.95 0.95
Tvo Adjacent Spans 2 , ub ub

0.95 0.95 0.95
All Spans ,t

10. Enter an appropriae maalysis file name mad click on OK

11. FevIew the heuar, moment, relaive deflection, loads and reactions dia-
grams on the display for way of the load cms shown In the window.

Total Combined Load - Two Adiecont Spans 1 Green
Live Load -- Two Adiacent Spans 2 YeOwM
Total Combined LoadW Two Aclacewnt Spans 2 Volow
Total Combined Load- DyedynoW

DeAN emcli ann Scale- x- [Ri]o- Y- 1.0 KI Ino
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STRUCTURAL ANALYSIS AND DESIGN FLOOR FRAMING EXAMPLES

21.1 22 3 22.9

Shear (k)

-22.9 -22.31 2 .

S1.5 47.6 S1.5

Mo~met (kft)

Deflectiom

Total Combined Load - Envelove

F. Preliminary Design of the exterior span of the contintmus girder.
1. Make appropriate selections within the Excel Data dialog window.
2. Design the exterior bay girder with in the Excel Preliminary Design spread-

sheet.
a. Set depth limit: 22.5 inches.
b. Select Trial Bean Size: h- 16 inches; b- 10 inches. (Do not send to

CASM).
c. Select Rebar Size: left- # 6; mid- # 4; right- # 6
d. Send Trial Beam Size to CASM.

e. Select RETUFRN TO CASM from the File pull-down menu.

3. Retum to the CASM program.
G. Save the scheme 3 as filename: SCHEME3.BLD.
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TRUSS EXAMPLE STRUCTURAL ANALYSIS AND DESIGN

m Truss Design

Given: A one dory gable roof building located at Westover AFB. TWo frailng
options we to be revlewed. ibemfore, the we 2'-" o.c. narrowly spaced
wood trusses across one hall of the building end 15'-O o.c. widely spaced
seel busses across the other half. Purins re located at quarter points
between the widely spaced busses

Note: Truss webbing ehown
I the CASM generic
webbng. not necnoly
the dnhlre webbing.

Deed loads:
Narrowly spaced truss:

ibp chord: asphalt shingles
518- plywood

Bottom chord: 8r batt insulation
5/8 gypsum board

Wdkldy spaced truss:
Top chord: asphalt shingles

2" rigid Insulmion
1 1/2- 2 ga. metal deck
purlin weight

Bottom chord: no superimposed deed loads

Rsqu*red: Perform a preliminary analysis for a narrowly spaced buss element and
a widely spaced truss element with purlins. Load cases are dead + snow
and dead + wind for the narrowly spaced truss, and dead + snow for the
widely spaced buss.

Solution:
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S11WJCTURAL ANALYSIS AND DESIGN T111M EXAMPLE

A. Establish Citeria.
1. Select PROIJECT cnd input the folowing dim:

Project Nonm :1R1SS EXAMPLE
CRy/inm m . WESTOVER AFB
Stlte MA
Design Load :TM 5-09-1 1986

2. Select IGIONA mid check the following dia:

Bsc Wnd Speed : 75.0 mph
Comstl NO
Ground Snow Load 30.0 per

S. Select SITE and input the following dim:
WAnd Impodnce :I
WVfnc Exposur C
Snow Exposure :C

Roof Slppery NO
Thermal Factor : HEATED

B. Draw Voklmetric Model
1. Select the DRAW MODEL tool palette.
2. Establish general layout requirements which we different then previously

established.
a. Use th following:

Dellne Units : 12 inches
Snap To Units :ON
Show Ground Plane : ON

Ground Plane:
Width N-S : l00fee

E-W : 100 fee
Spacing N-S :20feet

E-W :20 feet

Initial Shape Size:
N-S :40feog
E-W :60feel
Height :15 feet
Orientation : E-W

Stack On Last Shape :ON
Directions Locked : NONE

J3. Place a CUBE on the ground plane with the required d€imensions.

>ý Note: If there Is not a shape drawn, stack on last shape will draw the
shape on the ground.

r 4. Stack a PFUSM on the cube to create the given gable roof height shown
above.

5. Draw the roof structural elements.
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TRUSS EXAMPLE STRUIC'URAL ANALYSIS AND DESIGN

a .Select an 14CUNED S l C L PLANE from Vie Viw pul-dow
mNuw. 99n

b. Select tie RAW tool plette.
c. Sieet GRID from Oiw (•IdiOpin pul-down menu. [i]

N-8 Spafg :2Ifeet
E-Nedonx :1Sfeeo

d. Dmw a widely spiaed bum on g9d lie B.
(1) Select rRLSS-S from Vie urlao w pull-down menu.
(2) Dene Ve m to draw Vhe buae by seeng Vhe hwidl on gid

lIneB.

(3) Double clck he right mouse key to aed den& * ie aea.
(4) Sele•ct.V In Vhe Uew' Beamt ddog box to proceed to ti

next step In drawkIn truss.
(5) Ibm ON PCLUME OPPOIF E SIDE OF ROOF In the Tnm-Cu

tom dikog box.

) Note: If Include Oppo ele Side of Roof hI unchecked (off), then only helf
of a g@l roof tnme would be dam.

(6) Saelct OK to tr Ve truee.
0. Drw puline supported by VIe widely spaced truss.

(1) Select VVEUYnLew from Vierxlhe i ptA-down j
menu.Lz

(2) Den. the wee to draw Ve puri•n by selecting the handes on
grid lbeA and S.

(3) Double clik te right mouse key to end delnt te wem. A eln-
gle pud•n wll ppew In he 2-D vew.

(4) Sat the following infornaion in Soe Lnew Bemerns dialog box:
Orendton :E-W
Number of lBmns .'3 & Fxed (by placng X in th box)

(5) "run on DRAW SUIRACE to draw this roof deck supported by Vhe

(6) Select 1he FL . button to redhw Vhe new number of purina.
(7) Select A r to atoVe h purmand deck.

LDraw the ridge been.[ J
(1) Sel WIE L~kUew from Vie O xrace/Unoe pull-down

mnI1u.

(2) D[)ne Vie we to draw Vhe ridge beom by selecting Vie handle
between gdd Ilim A aid B.

(3) Double clk Vie right mouse key to end defn•in e are
(4) Selct SA to atore Ie ridge been.
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STRJCTURAL ANALYSIS AND DESIGN TRUJS EXAMPLE

g. Draw Ihe purtlne, ridge bean mid roof deck between grids B and C by
using the Copy mad Polte Structure commnrds.

](1) Select One Copy Skcture fm rom the Edit pull-down
menu. Yelow handles will appear on the structural elements.

(2) Select the ridge bean, purlins and deck haindlee with tie left
mouse ky.

(3) Double click the right mouse key to end selecting structure to
copy.

(4) Select grid locallon A2 with Vhe leR mouse key to deo&ne the bas
point to copy the structure.

]The Pmots S ure command I automaticly stead.
(5) Select grid locatlon 82 with the left mouse key to select the base

point from which the copied structure wil be drawn.

(6) Double cick Vie right mouse key to end pasting structure.
h. Draw tVe narrowly space busses between grids C and E.

(1) Select T from the Suwloel-Inew pull-down.
(2) Deflne the ame to draw the busses by selecting the following hen-

dies in order: between grid C3-D3, between grid C2-DZ and be-
1ween grid E2-E3 N th south hall of the roof is shown in 2-D.
Oherwlse, select handles between grids CI-D1, C2-D2, end El-
El-

(3) Double click ie right mous ke* to ed dening the rme There
will be a particular number of evenly spaced busses drawn de-
pendent on toe lNst number of drawn Knew elements.

(4) Set the following information in the Lineo Bmnw dldog box:
Orientation N-S
spacing :2 feet & Fxed

(5) Turn on DRAW SURFACE.

(6) Select the FECALC buton to redraw the busses e lthe new spac-
Ing.

(7) Select SAVE to proceed to the next step In drawing Oh busses.
(8) Turn ON INCLUDE OPPOSrTE SIDE OF ROOF in the Trus-Cus-

tom dialog box.
(9) Select OK to store the narrowly spaced nuss.

>> Note: Structure needs to be drawn on or connecting to trusses so that
loads are transferred to the truss correctly, i.e. uniform or concen-
trated. Tnrsses drawn less than 4'-0"o.c. do not assume a uniform load
like narrowly spaced linear elements do.
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TJS EXAMPLE ST1RUCTURAL ANALYSIS AND DESIG

isg. 0--T is0 is1 0 Is1 0.---

2. Q Q
II I I

I I

I I

I i

I I
I I

..... on I

i. Draw t#e pudhi, ridge beem wW root deck other haff of t g"
roof.

>) Note: The copy and paste stcture commands cannot be used when
dssl Iig lo copy stucture oto a plne nlnemd In a dffewent dirciom
htm Oh plane contatiningthe ttbe&* N ced.

(1) Select PESlPIVE QD) from fte Mew pull-down. [~ i
)> Note: Notic the tmuen d•awn In 3D. The webn s Is the CASM

gene-ic webbing. The actual webbing desred Is defined during the

(2) Fb R t ..hemodldleodegree.
(3) Sde # knd tucUral pla oppoalk to the one previoudy

(4) Draw fht purine, ridge ben mid roof deck using srnll eEs
above.

>> Note: The ridge bea m Nede to be draw on this half of the gable roof.
When caculating loads, the beam lI not aw of oads on the oppoesle

.roof plane. This quirk wI be sole in a fute version of CASM.

> Note: Save the amdol atr c* n many dawing steps& it Is
usMy s good kidto pwdclyae the bulln mod, especal-y
beor andealaerco pN.llpocedures.

C. Deveop the inep n boad casm.
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GoTJOCTURAL ANALYSIS AND DESIGN T"rSIS EXAMPLE

I2. Pvp* u lsrwro spaoed ftu TOP CHORD roof da•d load tom ft
91mn load I Nm atlo roof load type as NARRW LY TRUSS

Pbobg :Aphef ShkIgss
Dock S.W Plywood
Sbucture :(blutk)

M~dW~d:N"m
MeotRekol :NoneIneiMlom :None
Cein :Nor*

),) Note: It le.scommended to prepare only thos loads you wn assign to
the curel structurl plane.

3. ASSIGN tIe wood conslruclion roof dead load only above ft narrowly
spaced woodbuse[~~] 4. Prp lie w dely spaced russ top chord roof dead load from lie Oiven
load ieL Name fhe roof load type a WIY'Y TRFSS.

Roofing •Aphalt Shkmn
Dock :1 1/220 ga Motl Dock
Shiuctw :Puftl 0.0 pes
Mecheilcl :None
Betribcl :None
. sulsimo :r Rigid hisudlo
Cein :Nonr

5. ASSGN lhe ete constui on roof dead load only bove li widely
spaced dew tuses

2 - --- -- I .0 
, 

1 .
, 

1 .0 
, 

1 . --

I I I II
I I I 0

I I I II

D 6. ~Aaelgn 1he roof dead loads to lie opposite sie of lie gable roof.
a. SelecTOP to end woftdn with roof dead loads.
b. Selict11 99t [31)),Q from lie Options pull-down mnuw.(~~) c. Rott 1he modell160degrees.
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1RUSS EXAMPLE STCTUR.A ANALYSIS AND DESIGN

d. Slect lhe ICUNED STRICPURAL PLANE Aonto theo one pm-

e. Selec FOOFW to. romte Loads pud-own menu.
f. ASSIGMN VieVduly Thm roof dead load.
g. Selet lhe Nuiowly Thssi roof deed load from the nwn. drop down Wt.
h. ASSIGN lhe Nmo.wly Tmn roof ded load.
I. Soee STOP to ed wotdng wih roof dead loads.

7. Pmpwe the rwnowly spaced Murn bottom chord deed load.
a. Solect PERMf (3D) from lie View pull-down menu.

b. Select le ce, HO NW .,AL PLANE]
c. Select Me u (DI.U from the Los ptddown meomd. ye BTOMlIFFMlin the apprrlsbtto°#m chorddead badesadnram te ecsinload

Mectrce :None

huu~llon :Ir Bel Irikition
Skcture :(blenk)
Ceng :SW Gypsum Board

e. ASSIGN ihe ceing dead load in the area bneelh the n wroly spacd
tussee, between grid loctions C1,E, EM, iad C3.

I !I I I

2 .0
0 I

20.0

I

f.SkI7~oiwdt fhW deadloads
8. dSCewl L•f
a. You should be an expert d Oti procedure by now.
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STRUCTMAL ANALYSS AND DESON T•J8 EXAMPLE

9. Calculie, Components and Cladding WInd Loads.
a. Deine the truss tributary are on a typical narmwty spaced truss and a

typical widely spaced tuss. Nwrm th components end cladding loads
as: Narrowly Spaced Truss and Widely Spaced Truss.

b. Prove your expertise by completing the procedure on your own. N you
need help, folow Wind: Componerts and Cladding: Example One: step
D.

Wind Load: Componemts & Cladding (Pef)
21.5 21.5

18.9 19.9

211.9 21.S

Note: Save model.

D. Establish element parameters necessay to analyz a typical narrowly
specied tsa.
1. Selectile•: from the MIt pul-down.
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TRLW EXAMPLE STRUCTURAL ANALYSIS AND DESIGN

2. Select .lhor WCMNED STRUCTURAL PLANEE
3.Select component from the Sxlmc.Ilinear pull-down menu: TRUWCS

TO ad mdcick on the =a ne nowly spaced truss for which Ine wind comn--o ot and cladding tributary ama wa defined.
4. Rpview, the di In the dialog windows aid GuWd*
5. Continue on to Prelknlnmy Analysis

E. PrellmInary Anda of the narrowly spaced triss.
1. Select the lod combination: DEAD.+ SNOW.
2.* Slect .P NLIM from the Design pull-down menu.
3. Select Unilts Options.

a. Select units of F aid POUNDS.
b. Vlrfy load combination of D+ S
c. Do not check APPLY LIVE ROAD IEDUCTION, PATTEF•NY

UVE LOAD, USE M& PROPERIES, DLo. DECK+ SELF WEIGHT.
or RE-ANALYZE ALL ADJOINING MEMeE.RS,

4. Select connectivity ma a HIN and a R A 2D elevation view of the
truss and the Trus-Cusom dialog box will appear

N Top COwd Pand:

Right Top Clod Paneo:

VkmaOu Dooh At S ppmt 0 .00
X4rSm Hdghl:__

Mkoms HuI-st0.00 f

0V,,otab SIMt At ml..,

0 Let Suped OAt Top ORightSuppet AI Top

-R UEJ LEI~ La J
5. View the varIous bss webbing configuratione.

a. Set the TOP CHO-V PANELS as 8.

>> Note: The right top chord panels are disabled when a gable tnuss Is
symmetrical.

b. Select FECALC to redraw the rusm with 8 panels.
c. Select HWEto draw the rums in the howe coniguration.
d. Select WARFEN to draw the buss in the warren coniguration.
e. Tum ON VERTICALS to add vertical web members to the warren Intrs

and select RECLC.
f Tum ON START AT BOTTOM to flip the dliaonal members and sele

FEGALC.
g. Select FINK to draw the truss In the flink configurtion.
h. Select VI to draw the ntrs with no diagonals and all moment

connections.
i. Set the DEPTH AT SUPPOR se 5 feet and select RECALC.
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STRUCTURAL ANALYSIS AND DESIGN TRUSS EXAMPLE

J. Select X-RACE to draw the truss with double dliaonals.
k. Select K-BRACE to draw the webs In the K configuraton.

I. Turn OFF START AT BOTTOM to flip the K direction.

m. Turn ON LEFT SUPPORT AT TOP and FR•tGT SUPPORT AT TOP aid
select RECALC.

n. Turn OFF LEFT SUPPORT AT TOP and FIGHT SUPPORT AT TOP and
select FECALC.

o. Set DEPTH AT SUPPORTto 0 feet, SCISSORS HEIGIHTto 5 feet, and the
TOP CHORD PANELS as 4 then select HOWE. The truss will be drawn as
a scisor truss.

6. Select the required buss type and webbing configuratlon.
a. Set the TOP CHORD PANELS as 6.

b. Turn ON START AT BOTTOM.
c. Turn OFF VERTICALS.
d. Set the DEPTH AT SUPPORT and SCISSORS HEIGHT to 0 feet.
e. Select the WAWFIEN webbing configuration.

') 1
20.0 20

*O,0

f. Select OK and the loads wil be applied to the truss.

7. Select the truss self weight.
a. Select the GUIDELINES button for an estimated member self weight. The

estimated weights of a wood truss spmning 40 feet will appear
b. Calculate the estimated self weight as 3.25 plf times 2 feet o.c. which

equals 6.5 plf.
c. Select CLOSE to close the estimated member weight dialog box.
d. Set the ESTIMATED SELF WEIGHT as 6.5 plf.
e. Select OK aid the updated loads will appear.

8. Review the loads and connectivity displayed. Enter an appropriate analy-
sls fe name and select YES. The analysls will be performed and its pro-
gress Is shown.

9. FRview the axial member forces, deflection, and loads and reactions dia-
grams on the display. View the node and element numbers used in the
analysis. The member lengths we the lengths of each analysis member.
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TFUJS EXAMPLE STItUCTURAL ANALYSIS AND DESIGN

1.00 Died (pf 6)

1.00 %,lpuinposd Dead (pit)

34.9 34.9

1.00 mo, I 1 11 I i It)
12

is15.0

>> NoWe: Color Is umed to hdIndlsc rolmtlvs magntude of mxiil fo.e In th

red a maxinmu
yellw
cynw

I \k

/ / ~ , 172SC

1 2W 636T 6.1
297T s ~ 57 2-OZT

2 .,. 2' r\ Co V2c "n
26- ~- 1272T- m~--it- .1272- -~1626T-

Tro Old C d Lad - Aidd )

Total Combinmed Load - Deflction
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6T1JCTURAL ANALYUS AND DEGON TRUSS EXAMPLE

.77 2 69 -

13"/ V \ 2

,,/A",,.

/j\ 'N.

10.0 / I

/ I 0. 0
10 / 16 1S 92 IIS

5.00 10.0000

00- -- 9* Do- on- -0 0 .9-- (-0

Nesabr Ienqtbs (ft)

10. Sofelec CANCEL sicethereisno trememberdesignat thstime.
11. Reateyzethe tuss with the load combnation deai + wind.

i~1 a. Select loadcombination: DEAD + WIND.
L~Jb. Seonect PFELMINARY from the Design pull-down menu.
17Z71c. Selfect Unitsoption.

(1) Select units of FEET saPOUNS
(2) Vat*y iod combination of Qo.
(3) Do not check APPLY LIVE LOAD FEMWCTIN, PAflE OCCU

PAC V USE ACTUAL PRiPERTES O~n DECK
SELF WVEIGHT or FE-ANALYZE ALL ADJOINING MEMBER.

d. Selec connectivty asa HING anda
e. Selec therquie truss type and webbing configuration.
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TRUSS EXAMPLE STRUCTURAL ANALYSIS AND DESIGN

i. Set the - wind load optn

Os..i 0 on&0Eai OWed
O 2 Wb IL8d6

0 ftý 0 m in. Swimw * maxe Sudwn

"Wid LOd
M@W VAd Fm.. IlleddR
O ac•i.. O sc.IPm. Oucii¢nesu

*cvmuifta S Odom

OO•,mReW

(1) Select the Wnd Direction as NORTH.
(2) Turn ON MAX. MCT1N for WMon 2 Wind Loads.

)> Note: When 2 Wind Loads refers to a prosum and a auction value
appearng on the amwe surdce. It Is •eceem y to selct on r tho
other for analyaa

(3) Select COMPONENTS & CLDIGfor the VWn Load.
(4) Selet ROO tY SPAQ for Othe nmu of te

componee mid ladl ng load to ues.
(5) Clck on _._.

g. Select the truss self wdght a 6.5 pff.
h. Enler an apropded anyal•s No nurno.
i. Review the axid member orce, deftetion, md loads aid reacions

j. Select CANCEL since there Is no wood irum member design a this time.

,A 107ST

107ST
/ ///J\\ 1/ 33T,

1133T 53C 33C/

2 ~Oc 52 562 21OC ~
13. L/ A 1223T1223T" 324T 1 \,324T

E~C23 50C 3C --

Vind Load - Axial (1b)
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STRUCTLAA ANALYSIS AND DEIGIN TWAS EXAMPLE
N!

(y, N

-37N
fi

W Dd- Led NAow

N1

-~ NNi- ~o ~

12. Select CAN4CEL. ki lhe Liner Elm-aw ddog box.
F. Esals sernn one W necessay to am "yz U0 wkl*• seced

disibulel roof dud load.

a. Selet a wkfly spaced componen from 1he Sur oai~ner pu l
nxn:'c and seler, a '/Imn.

b. 'm I, PIEUImN tom leDsgn .,t mow.
12. Select CA E opiton e

.1) Select unit of FE and-•
a (2) S %t kwd coedicpone of _dS

(3) Do not chock APPLY LIVE LOAD FWWWGTO, PATIER OCCU-
FANCY LIVE LOAD, USEA-CTULM• 01•81 RE LECK+SELF e MM or FE-rom LYZE Dsn ADJOINING menu.

d. Select onnecIt a a Hompt ad a ROLLER
(1)et In lAM ELF VVKW as 10.0 pef nid turn ONPOND

f. (2)w th a w, orc ft d yed. Erfy lnd copboprinat onnoy-
(3)e Do nomd c lek YES. LOA Dls wDil bn.

g. FRview the sheo, moment, deflection, loads and rections diagorus on
lie dsplay.

h. Select CANCEL since we are not going to design the member to check
our stimale.

) Note: There currently Is no 'C' channel design sproadheet avamible.
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TRUSS EXAMPLE STI JCrURAL ANALYSIS AND DESIGN

L Selec int ie LUn eomn idog box to end ayds of lepurln.
3 Slect bum componntfom lie Srl-VJner pdu-down menu: J3

U eid cliM k on lo widely qood russ l•mo d on gId mB.
4. IrAlew defi In lie dog window ai iene
&. Continue on to P•s•lminry Analyus

. Preli .euy Analysis of the widey spaced bum
1. Select P MWJM from lhe Desgn pul-down menu.
2. Select Lhib options.

a. Select unitsof f[ nd
b. W* fo~oadcoinblnlon of 2J
c. Do not hekAPPLY LME WAD FIEDUCTION, FATrEW4OCtNC

LIVE USE A mour , DL. DECK+ SELF WIH!.or FELANYZE ALL WOINNG MEBES
3. Select connciiy as a HINGE and a A 21) devellon view of Ow

bues end lhe Ths-Cuiom dldog box wil q~per.
4. Select line webbing conliguilon.

a. Set the TOP CHOR PA EI.Sa&
b. Turn OFF M : AT BOTTOM.
c. Tirm OFF r
d. Set lhe DEPTH AT SUPPORT aid SCISSMO HEIGHT to 0 fee.
e. Select li FINK webbing confgurution.

"/ N s

4s4.

f. Select OS end enelyd will begin. The enslysis of each pudlin which
fraws nto lie bus wil be performed to genmule lie concentnimld
load. VWs IlhWEd, lhe Self V nlgt d w htog box wi. apea

.Select ie bruss self weight.
a. Seetlime to lI button for en esywtim d member sell weight. The

esimied weigt of a steel bu=ss apnnlng 40 feet will appar
b. Calculesliewestmedid self welght as Spittimes 15 feet o.c. which equals

45 Pl.
C. Select' l oclose liea e astmd member weight dialog box.
d. Set lie ESTIMATED SELF asH~ 45 pif.
e. urn ON ADD SELF WBIHf.
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STRUCTURAL ANALYSIS AND DESIGN T:US8S EXAMPLE

I. Select K mid the updid loads wi appow.
6. Revw the loads mid connectivity displayed. Enter an spixopdie wirly-

de fte name mad select YMS

005 1 10 ~.O S

0o 0 05 .1
1.00 Dead (kit) 0 " 05 S.1

n. lo 0.53 0151 0.: 0 5.lq3

1.00 Supr'iMapwed Dead (kit) 0353 053

1.0S 1.05 1.05 1.05 1.05 1.05 1.05

1.00 Snow (kit)

12

15l0

An I
)) Note: When concentrated loads do not fall on panel points, the user

has two options: 1. to continue with the analysis or 2. cancel the
analysis by selecting NO from the Analyn"s dialog wlndow, Re-elect
PRELIMINARY ANALYSIS to revise the trua. configuration.

7. FReview the aide forces, deflection, and loads and reactions dMgrams on
the display. Mew the node and element nunbers used in the analysis. The
member lWnts e the lengths of each maalys nmebe.

i 1,4 R 4 ( 4.L .

1 61C 3

.\ I / ,, a sc
5":' P.13.221- 3.22U. NZT .

34Tr- - .8 DST-- - - 36T-- - OST-- -.. rr--'•./. .

Tots. Ccbind Loed -- A.,.I Wk)

Totel Combined Loed -- Deflection
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TRLW EXAMPLE ST ILICTURA, ANALYSI AND DESIGN

TM- bAMlMmS
7 177

4. 3 0 2 5 ;2,2

Le.\

I \7

2S 2615-

Nods and Element Numbers

6.2S 7.61

69I \46

1625
6.257.619.37 (9.367.91

I 9 4 696.2S

A.3 -- I-- 39--4

member Lemogthe (ft)

& Select OK o d es tsmemwihExce. lbsmmbedesile bn-
bid I* lie lop chord nmsmbe bottom chord membe, mndum tenWon
membsw, oWdgmmum compression m-mber. The sie cm be d
lo CASM for a more accuris trus wieslys

9. Select b CAe Uris.' Bemente disog box.
H. 5, th odels.:(TRUSSf.BLD.
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COt,,IJMN/WN.L LOAD FII.JNIX•H • ANALY818 AND I•..SION

• Column Design

Fk'tlt Fk:•. I:•ljIbll¢ ck'ctjIImBon: 100 I•#
8eoond & "ntlrd Floor:. Oltlmm: SOpel

Dmcl•
Floor:. F•dlBon 101-•00 pll

Clq•& Pmd
SDick 1.5" NLWT •
St•mmnm - 4.0 p• non..comlx•t•

Mm:•mniclt NC 0uctm -•0 I•#
ettm•m, la, l•t• -e.op•
sum• ct•-'rh Cdk•

S1-1/2" •0 gluge dock
•l•i Bar JotM g4' sl 4' o.c.
•/VC Ducts- •L0 p•f
S-e..op•
FIkpd Roof In•ui•ion 4"
Suq•ed• Ch• -'n• c•k•0

I:bqL, k•J: I•form e €okJmn load nmdown for t•e cee•r, edge m•l comer cokernn.
U•lhedmd+ Ii•+ min. roofEveloadcme. Calculalecokmrmloads
wlllmul m•d wilh II• load reducUons.

SokJlion:

A. E•I•N• Celtmte.
1. F!l•olp4m modM Irom •nd lulodM •ml•t two. If unmvaHmb•, €•mlplM•

m• Aoftm•mn•.
EL Draw Votumtt• ModM.

1. II 3D modM io not drawn, conq31Me Mop B of wind • two.
2. Draw a bmmemnt Immi.

at. • • INfIR• SI.UI•E SIZE l.IEIGl-rr • 14 k•.
t•. Tam ON ffn-.• CN Pt.a•
©..,t•tJuet tht v•4n0 t•ht to a m We vkm of the • of 'd•e

t•md ttoor ptmm.
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STRJCTURAL ANALYSIS AND DESKIN COLUMN/WALL LOAD RUNDOOM

N) Note: If you opened wind example two, wind loads wit have to re-cl-
custed since you are altering the basic geometry. For this example, we
will not need wind loads.

e. Select the handle in the center of the ground floor plase.

f. Click the left mous key to set the cube.

9. Double dick the right mouse key to end slmcdng cubes on a plane.
h. Regosition 1he perspective to a bird's wye view.

3. I:Draw structural columns.

a Select the second floor HORIZONTAL STRUCTURAL PLANE A 2-D view
of the pans Will appear

______ b. Select the DRAW STrUC1UUE tool palette.
IBM .... c. Select DEFINE fRID from the (kldOpening pull-down menu.

N-S Spacing : 2Dfeet
E-W Spacing : 20 feet

d. Turn ON FOOTINGS from the ColumWM pull-down menu. Footings
will then be drawn at the bottom of each column when the columns are
drawn.

e. Draw columns on all grid Intersections.
(1) Select Column ALL GRD ID 1 from the ColumnMl

pull-down menu. Columns and their respmci footings will Wp-
Pew.

I I I

20.0

t I

(2) elect eitr a N-S or an E-W orientation.
(3) Turn ON ALL FLOORS to duqlsc all columns on dl floor levels.

(4) Select SAVE to store the columns on all floors.

)) Note: No other structure Is necessry to be drawn since column and
wall load rundowns are calculated based on a tributary area to the next
column, wall or edge.

[,<t,. >> Note: You may wish to ave the model now.

-.j�- C. Develop Independent Load Ca.se.
S1. Select the LOADS AND DESiGN tool palette.

2. Prepar the floor dead load from the given load list.
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COLUMN/WALL LOAD RUNDOWN STRICTURAL ANALYSIS AND DESIGN

3& 1T1m ONWSLIG%.ALLR.OOR

4. ASSIGN the floor dead load on the nith floor plamn.
" Turn OFFA ASIG ALLtO

"6 Pirepare, to.50 pef Office occupancy gve load hst E
7. ASSIGN the 0I e load on the entire towor p l pee.

&. Pamwns toh second floor plme to SECOND FLOOR In Sw c
PLAN nON dlog box.

9. Switch to the third floor HORIZONTAL STRUCTURAL PLANE.

14. ASSIGN the 5ve loadl on thee entre floor plene.

15. RmPaw the ground floor pimie to GT OUND FLOOR h• 1e s c',.
PLANE t4FMA )N didog box.

16. Switch to the roof HORIZONTAw S TRUCTURAL PLANE.

17. Prepm re roof dped loaedfirom the given load.let18. ASSIGN the roof deed load on the entire roof plans.

19. &Rename he roof pumw to RCOF in Ihe Sto PLANE INFOnA-
ANE dIOg box.

>) Note: Save model.
D. EStclab element perameter to perfon TRU coluRA n load rundown for

column 82.
1. Select meiade: STEEL
2. Slect rooe from 1he Columngv p-down menu: Column,

I Sthe roof md d cack on column rp.
3. Revnew the d lm hi ew dlRog wdoST aid PuNlIeNnesM

4. Cotneon to 1wPeli•ar uss
E. Pr-Im"naney Analysis of column B2.

1. Selectlteloadcombination:DEAD+ MVE+ MIN. ROOF. [Sl
2. Select PcoMpoInen from Ow Design pug-down menu.
3. SelectIUni S o iluons: .

a. Select unite of FEET d KIPS,2

b. Verfyload combintlonofD+ L+ Lr.
c. Do not check APPLY LVE LOAD RE[UCTION, PATTERNOCCA Y

LOAD,. USE I ES1 DL- DECK+ SELF WEIGHT. or
RE-ANALYZE ALL ADJOINING MEMBERS.

4. Enter a minum Roof Uve Load calculalton output fie.
5. Select to use o Tlributay Area Method of celcutating the loads at each

level.
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STRUCTURAL ANALYSIS AND DESI COLUMN/WALL LOAD RUNDOO4

6.8 t Si ookunmfsellghtmas75 pl aid nIde ct2SK
7. Reiew he # olumn Iod nndown.

Trlbwtery Self IL LL Lr TL. SW L Sw LL Sw% LP Sea TL
h&w V.Io~t

oo 400.6 6.4 0.0 6.4 14.6

14.0 1.1 9.4 6.0 6.4 15.6

C7E =1o 400.6 24.6 26.1 I.A 44.1

14. 0.I 34.5 E6.0 6.4 60.9

406.0 24.0 20.6 0.6 44.6

14.6 1., 59.5 46.0 6.4 165.9

406.1 24.60 40.0 0.0 64.6#

14.8 ,.,4.6 66. . 6.4 171.0

Cotumw 3-2 Load Rim Sem (k)

8. lMm user has tOhe options al ths point.
& Design the member in Excel.
b. Send the dat to a ge to design the column al another time.
c. Select CANCEL to proceed without designing the coklmn.

9. MIke ppropdie seectlon within th Excel Dia dialog window.
10. Design column 8-2 wditn 1te Excel Prelinmy Design spreadeheet

a. SstdepthlNmltto 16incheas
b. Mike a member selection, W~x40 Levels I & 2; Vx24 Levels 3 & 4.

c. Send Tril Column Size to CASM.
d. Select [ TO CASM from the ie pull-down menu.

11. Fltum to the CASM program.
F. Preliminary Analy"s of column Al.

1. Perform steps D end E selecting column Al.
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COLUIlMWALL LOAD RUNDOWN STRUCTURAL ANALYSIS AND DESIGN

Trobutwbr U lf. L.r 7L Sm OL SunULL Sum Lr S• TLAe Vaoght

seof I0n.0 1.1 0.0 2.0 4.1

14.0 1.1 3.1 0.0 2.0 5.1

erdFlIoNr -- 0.0 6.0 5.0 0.0 11.0

14.0 1.1 10.8 5.0 3p.0 17.3

100.0 6.0 5.0 0.0 11.0

14.0 1.1 17.2 10.0 2.0 29.2

100.0 6.0 10.0 0.0 16.0

14,. 1.0 24.3 20.0 2.0 4,.3

Colun A-1 I.ed urn B (k
G. Prelinlnsiy Analysl ol column A2

1. Pwform dops D aid E selftin column A2.
Trltleu Su*f IL LL Le IL SM IL S• LL SmL Sw& TL

Am ve01t
#t0. 4.. 0.o 4.0 0.31

14.8 1.1 5.1 0.0 4.0 9.e

led FI 30.3.0 1 1.0 O.s 23.0

14.0 n.n 30.3 10.0 4.0 3e.3V lor 1.9 33.0 13.0 0.0 12.0

14.0 1.1 31.3 0.0 4.0 I .3V Ioo le.ILot. 2.0 0.0 W3.o

14.0 t.1 44.4 40.0 4.0 N.4

I.wo A-e3 ud "ir Ilr (k)

H. PFlNminary Analysis of column 92 with live load reduction.
1. Tum ON APPLY UVE LOAD REDUCTION In the Occupancy Lve Load dka-

lo box.
2. Pwkorm doape D and E selecting column B2 and enter an appmprdte Ive

load reduction Ms nmne when aked.
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,TRUCJTURAL ANALYSIS AND DESIGN COLUMN/WALL LOAD RUNDOVWN

Trlbktary Self L LLR LLR ILl LLR .r TLI Sw lSumIL3 Sw Lr" Sun TL

Roof 400.0 8.4 0.0 0.0 0.0 0.0 6.4 14,0

14.0 1.1 9.4 0.0 6.4 15.8

•h-rd Flor 400.0 24.0 12.5 10.3 9.3 0.0 36.5

14.0 111 34.5 12.5 6.4 53.4

1 aond F --1 400.0 24.0 1.3 9.3 0.0 34.3

14.0 1.1 39.5 P20.6 6.4 06.6

iround Floor 400.0 24.0 10.7 0.0 42.7

14.0 t.1 04,6 37.3 6.4 120.3

Cotum 1-2 Looad Rum wn W(I)

3. Review output data and note that live load reduction Influences the axial
loads on columns B82

I. Save the model as: COLUMN1.BLD.
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COLUMNWALL LOAD RUNDOWN STRUCTURAL ANALYSIS AND DESKI

m Wall Design

Give: A three story plus bmmment reel frwned a dmnlafttve building on a 20
foot a rm grid, locaed in MIsidsppi at the Akmy Ammuition m t on the
coast of the GuOW of Mexico. Floor to floor heights we aumed to be 14 fet.

Occupancy Live Loads:
First Floor: Public circulation: 100 psf
Second & I F loor: Offices: 50 paf

Dead Loads:
Floor: Parltion 101-200 pff

Capet & Pad
Metal Deck 1.5" NLWT 2.5
Steel Beams -4.0 psi non-composite
Mechanical AIC Ducts - 3.0 pal
ecWtcUhtn - 2.0 psf

suspended Channe - Tuge Cef

Roof: Composite 5-ply/Gravel roofing
Steel 1-1/2" 20 gauge deck
Steel Bar Joist 24' at 4' o.c.
Mechanical NC Ducts - 3.0 paf
Becktea/ighting - 2.0 psf
Figid Roof Insulation 4"
Suspended Channel - lrle iling

Foundation Wall: 12" Cast-In-place Concrete

emqUied: Perfrm a wall load rundown for the foundation wall. Use the dead +
ove + minimum roof Eve load cme. No live load reductions will be consid-

eed.
Solution:

A. Establish C.terla

1. Rs-open model from column load rundown. If unavailable, complete step
A of the column load ndclown example.

B. Draw Voklnetric Model.
1. If 3D model Is not drawn, complete step B of the column load rundown ex-

2. Draw Rfoun Wa.
a Select the ground floor HORIZONTAL STRUCTURAL PLANE.
b. Select the DRA tool palette.
c. Delete columns on te permet.
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STRUCTURAL ANALYSIS AND DESIGN COLUMN/WALL LOAD RUNDOVM

)) Note: We ar deleting the columns which support the ground floor
plane, I.e. the columns below the ground plane.

[F I (1) Select DELETE STRUCTURUE from the Edit pull-down.

(2) Click on each of the columns on the permeter.
(3) Double cdick the right mouse key to end deleting structum.

d. Draw the foundation wells.
(1) Select Wall 2 GFUD POINTS from the Column/Wal pull-down

menu.
(2) Select grid location Al and A3. A well will eppear with a continu-

ous footing indicated below.

(3) Set the wall thickness to 12 Inches within the Wall Bements dia-
log window.

(4) Turn OFF ALL FLOORS.
(5) Turn off ASSIGN DEAD LOAD.

(6) Select SAVE to draw the foundation wall.

20 0

II
II

G ) ... --. . . ..--- . .. ......
200

I
II

II
II

II

I I

(7) Repeat steps I through 5 for the other three wells.

0 Note: The wall dead load could have been assigned at the same time
as drawing the wall. This was not done to show you the process of
assigning a linear wall dead load.

>> Note: You may wish to save the model now.

C. Develop Independent Load Cases.
1. If dead and live floor and roof loads we not applied, complete step C of

the column load rundown example.

~)i Note: Save model.

2. Create and apply foundation wall dead load.

S &a. Select the basement floor HORIZONTAL STRUCTURAL PLANE.
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COLUMNWALL LOAD FI:NDOWI STRUCTURAL ANALYSIS AND DESIGN

) Note: No tuctur elements wil appear since you ae viewhng euc-
ture below the bsment plne. The footing are connected to the
walls above and thus do not appear.

b. Prepare the wall dead load rom the given loadlL 7 '1

(1) Select tie LDADS AND DESIN tool palette.
(2) Select WL(DU bfrm lhe Loads pull-down menu. A V l(DL)

(3) Seect lhe Slructure deft window button &d select lhe Concr4et

r wall load.
(4) Change lhe text to CONCFETE 12" and the pef to 150.

c. Turn OFF ASSIGN ALL FLOF•

d. Assign lhe wall dead load between grid localons Al to A3.
(1) Selct ASSIG.
(2) Click on grid locatilons Al and A3. A Wall Heights dialog window

wil appear
(3) Set the wd height t each end to 14 feet.
(4) Select Qi to m lhe a ned w lo dead lad. 7he we dead

load wi lien wapew.

)) Note: Do to symmetry, the other three wall dead loads need not be
assigned.

e. Slect OK to end workdng with well dead loads.
- 20. 2 20.

SI I ,

20.0

1. Selectni m : CON .FETE
2. Selec thle ground floor HORZONTAL, STRUC11JRAL PLANE
3. Select componen from lie Column/YtWa pull-down menu: WALL, CIl.

aid click onwallAl to A3. P
4. RevWew lie dim in the dialog windows aid Guidelines.
5. ContWnu on to the Preliminrmy Analysis.
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STRUCTURAL ANALYSIS AND DESIGN COLUMN/WALL LOAD RUNDOVW4

E. Preliinalry Analysis of wall Al to A3.

1. Select the load combination: DEAD + LIVE+ MIN. ROOF.
2. Tim OFF APPLY UVE LOAD REDUCTION in the Occupancy live Load dia-

log window.

3. Select PRELIMINARY from the Design pull-down menu.
4. Select Units options:

a Select units of FEET and KJPS.
b. VWHiyloadcombinatlonofD+ L+ Lr.
c. Do not check APPLY UVE LOAD REDUCTION, PA'TR:N OCCUPANCY

LIVE LOAD, USE ACTUAL PROPERTIES, DL- DECK+ SELF WEIGII-T. or
RE-ANALYZE ALL ADJOINING MEMBEFR.

5. Review Wall Assumptions dialog box.

Distibution of concenbated loads into wet

Concenwated load beaming b in

Note: R-wiwng bond is asmand or msmmory
and monolithic Ia concrele.

0i Incioave twhutay woe 15X to accouwt
lo; conciete conllnuitp at rwAe cukm.

a. Set the DISTRIBUTION OF CONCENTRATED LOADS INTO WALL to 30
degrees.

0) Note: User shall ban this decision on the appropriate material and
building code applicable to this project.

b. Set the CONCENTRATED LOAD BEARING WIDTH to 12 inches.

0 Note: User shall base this decision on estimated column size and
appropriate bearing plate proportions. Pilaster are not Included In this
verslon.of CASM.

c. Turn OFF INCFEASE TRIBUTARY AFEA 15% since the columns we
steel.

d. Select OK
6. Enter a Minimum Roof Uve Load calculation output file.

7. Select to use the Tributary Area Method of calculating the loads at each
level.

8. Set the column self weight as 75 pff. Analysis of the wall rundown will be-
gin.

9. Review the wall load rundowns.
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COLUMN/WALL LOAD UNDOOVWY STRiUCTURAL ANALYSIS AND DESIGN

4.10 8.20 4.10

14 1.0 16.15 31.25 16.15

Thihttt t
14.0 28.20 54.30 28.20htt
14.0 29.25 55.35 29.25

A

GcTF104 1.60

q3.'7-0 ý370

14.77

Total Combined Load -- Sua (klf)

10. Select s since there Is no concrete wdl design spreadhle of this
timve.

11. Select CANCEL In the Wd Bements disog box.
F. Save the model so: WALLI.BLD.
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LATERAL RESI8TANCE EXAMPLES STRIJCTURAL ANALYSIS AND DESIGN

m Lateral Resistance Design

Gln: A two tory wood froned edml/ibative bukknng Iocasd in M * d
Ihe kmy Aminition Pwmwt on tie coat of the GuW of Mxoico - EIirdln.
Thme equdy qumeed v, bd h•er roe pim will be conWedd
and tie aoor md roof uhmp'msl vil be condsred wsxxbls.

.1.

RoaW. -"WT&GPVyood
SW -YPW Cdeg
1 FCpy T& Pad
Mech*@lc - 3.0 pef
SEcrio- 1.Op•
2x 12 Jois @ 24r o..

Roof- 3W" T & G Plywood
5W -YM Cel&
5 PlyrL T &nRooff
1u Balt Iulmon
Mecherid - 3 pe-

2 x 12 Jold is@ oo.c

NOquh: Pwrkom a braced kwmi Werd ,ualimic wvidyuis the dead + l
+ min. roof LL1+ wind loadcms.

Sokffon:
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S1UCTURAL ANALYSIS AND DESIGN LATERAL FF.8STANCE EXAMPLES

A, E9~ Clles
1. Open 1t given model LATERAL1 .BLD or n~ he 9wnlowin cdleda

Project: Project Ns : LATERAL EXAMPLE 1
Cly/Innlddon : AMLO PLANT
stabe :MS
Desgn Load : TM 5.6091 1966

Regional: Baic Wind Speed : 100.0 mph
Coastal :YES

SNe: Wind Importance :
VWnd Exposure: C
DIOunco to Ocesilw : 0 mone

B. Draw Voklnwt Model.
1. The 3D mode Is drawn in file LATERALP1.BD or draw mode from the

gkwn iniormdon.
2. Dellne lloeal resiuance vertical plmae locaiosm

a. Select te second floor HORZONTAL STRCTURAL PLANE-
b. Select to DRAW Sr1 J tool palete.D~~c. Select Witical DEFINE LOCATIONkfom 1w Lasle, pul-down menu.
d. Select bean Alto A2. Al structural elementl which connectto to bean

wll be johed to form a vertical lateral reeslaice plane. Hatched Oneewil
qpear to Indicale that vertical bracing wl be introduced Mler some-
where dong grid Ine A. The location is also leled NB-1 to indicate
teWal resistancen the north-south dIrecton.

e. Selct Vetical DEFINE LOCATION from to LOeW pu*-down menu.
f. Select bean C1 to C2.
g. Select Vorftal DEFINE LOCATION from th Lateral pug-down menu.

20. 20.0 20.0- 1

20.0

20.0
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LATERAL RISISTANCE EXAMPLES STRUCTURAL ANALYSIS AND DESIGN

& Daw vric•l braciVn.&, Salad Variod DEFWt kor tom h Lai"l Iutdown imen.

b. Sele tie NS-2 Istal BIOmIce localon along g9d ine C. A 2D
elieedon of Oie pwe mad a Lusual Rwnliwe tool palet• wN appea.

S mNwt:AU mewms wN kilmy be shm n pin ended (.m.m t 0) and
uppofts wN be Uy* showm n hie . These cononecn restrints

Snbe miodfle N desooe.

)) No:Tbe *l sistam od pe-le includes mu@ l t*tusng qop-
dnen as w*elN rgid frame and cornnos mnbe oaptt1 Thea olft
smoneurmd from the column along the beam ed Is needd for the

moiled K, eccentrand knee brac opttons. The mirro optIon drawe
t bacign in en ppof hnd polo.

Lilt Era.. shear WeN

offest El:]" Oum UL-S 1 0
c. Wuart ihe X- •Icon rm to tool palebs.
d. Slect uppe ler aWy hwndle. The xbramcng wn appear on lfe 2D view

bewen grded 1 nid 2 alihe scond level.
a Select ti lower left bay hwdl to drw Oie x-brcg tihe firf t level.

Q Q Q
20.0 n? 20.0 0

I I
I I
I I

24.0]-

12.0

12.0 
1..

12.

f. Dol clck ihe right mo key to end drawing x-bralng.
g. Selct OK when fidnised. You w return to the 2D hodzontlM atrictural

plare.
4. Delne floor and roof dWqhrag type.

a. Selet DYnAPIW M GLDUWES to view the cardIf guldebnes on
seleing a rigid or ftxble dilahram.

b. Slect OK when finished vewng the dlaphmgm guldelines.
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STRUCTURAL ANALYSIS AND DESIGN LATAL FEW ANCE EXAMPLES

Plate Type Rigid Fleuible

Cast in Place Concrete X
Gypsum concrete X
Pre-cast Concrete Planks X
Steel Decks withmout Conc. X

witth Cone. x
good Decks X

c. SAee Horizontd l ENTWlE PLANE FLEXIBLE DWA M from the Let-[e pu-down menu. The 2D view wil be lbuled aFsxible Diaphragm

in 1he low right coner and the flexible dphrmgm loon wi be igh-
ighted I the tool palette.

)) Note: Lateral lads will be distrUibuted to the vwrtil resisting planes
according to trbutay wdkth or the continums beam model at the
usrs cholce when flxbl dlaphragm Is selected. Lateral loodo wil be
diltribute to the vertical resisting planes according to the verical
rssting element stiffnes whe rigd dphragm is s •ectd.

)) Note: Since this is the first floor diaphragm type deflned, all other floor
and roof planes will oleo be defined as flexible.

)) Note: Only three combination of flexible and figid diaphragms amr
possible:

1. All flexible.
*AN rigid.
3. Room rigid and roof flexible.

)) Note: You may wish to save the model now.

C. Develop Independent Load Cuam.
1. bThe bobs we already appled i fil o LATERAL1.BLD or apply the W&ds

given above.
)) Note: Save model.

F~VT1 D. Establish element parameters to perform the serlm aonalysis
A, 1. Select the LOAQD AND [ESKGN tool pestle.

S 2. Select mled: OO.
E. Preliminary Lateral Analysis

1. Select the load combination: DEAD + LIVE + MIN. ROOF LL + WIND.
M 2. Select LATERAL RESISTANCE from the Design pull-down menu.

4-86



LATERAL WIE "ANCE EXAMPLES STRJCTURAL ANALYSIS AND DESIGN

.usot b NS-aon gid k C. he view of wveild euim-cs

4. Sued Ubis OPlOn
a. Sde twnb of F•ElT' PSl.
b. WlmlylodoomblndonofD+ L+ Lr+ W
c. Do not cbhecd APPLY IVE LOAD REDUCTON, PATTEIR OCCUPANCY

LIV LOAD, USE ACTUAL PROPER Em DL.- DECK+ SELFVVGf or
F- LYZE' ALL AWO.M MEBM10E.

&. 8ied w bsee c•nnectdtasy a hinge for d hee cokurme.
&. Rvlew lw bratio opilo. ard "sq x,.acmng boeoe grds 10 aIsId 2.
7. Sinecto 1WW DhIcnalos SOUTH wid lhe Mud Load a 0.
& Erntr a MinimLum FlF Livn Load ou Menmn.
I. Soled SNAK•E BEAM MOD•EL gram to Roeb" •C Dihnmq didog wiowm

I* dclelo 1e wind boaeds sc f n d o tibutfmy wkith.

F impIe d eam Eand Ow

Scw Iem Moalm

10. Revsw 1w loads on 1w brhme bue

H ole: The wind loads actin upiurd indiclatme roof suction.

11. Erdr o sffweightof d bmns n3S pNad WrnON ADD

12. En•l•s 1 W sfweht of dalcokuoas45 pf.
13. Revte 1wlodson1wbrd han.

) Nole:The colum-n self weght Is usted Be a concentratid oad at the
mld-holgh of each cokmn.
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g- 20.0 * 26~ 0 -

I

11.S= * " ... . -- 1

1. .. .. .. ...47. . .. .- .. .. . . . 4 0

2112 - ~ ~ ~ ~ ~ C _________ Fal i.21,
00 0 004
0-.. 7 203 00 -

I t IoF4  010 0

004 009o o.041

12 .0

0 14 0 / .14 OS

t 00 V d (kif)

I - 20.00 20.0 - -

II I0.,39 0.'70 0..39
0309 03..0. 9,. i l.

10 0 - 0 234

011 2i 1 1

0- 0 0 .1 0 .0 231 0 .04__ __ _ __ _ lesuib2. -I q-1.I12 0

------- x ------ -- 12-.0

.......---- -------------. 0

1.0 0 Su.rmpoe Da (klf)
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LATERAL RESISTANCE EXAMPLES STRUCTURAL ANALYSIS AND DESIGN

o 0 0I-20 0 20 0-q

o~~1 0 0
- .6 112.0.0 06

1.00 Live (kUf)

I I?

0.U 0.0 0.40
0.40 0.34 00 0.34 0

1, 

.0

1.00 Minimum Boo (kif)

14. Enter an epmprhft snelyal file nme.

•) Note: Compression members are not automatically removed In the

) Note: Each member Is divided Into four segments for the purpose of
plotting se.w, moment and deflection diagrams.

) Note: Lap lateral load auctural models require a sIgnificant amount
of memomy to parlomi the ana"ys*, so an out of memory error could
occur.

15. RFevw the =d, sleu, moment, deflection, end loads and reactions dia-

) Note: Low•fs braced fra experience small itoera deftections.
Thweeor, Increase the X Deflection Scale to 300. Review hod copy
analysis output for relative deflection magnitudes.
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.I ?C,-------.-92---•f--3.99?- -... •-O-4T--

0 IC 1045
0 ici6d62C t -- -11C

oS. 41T

2 .9 C 130

I 4C 49 w II

Total obkin ed La Axil (k)

3 44 .6 3 4 .6

13130 11320

13:30 1.30

Total Combimed Icd Sbmer Wk

12.71 16.94 12.71 12.71 16.94 12. 71

I" ... .. "| 49.5 495s

Total Comabimmi Load Vomt (itIt)
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Total Combd4md Loo - Diolectim

0a03 1,66 0 03
040 0 34 0 0.40 0.34 0,40

6. -.39-j.. 4 U. - -. - - - -- -3

0 47 • / 0.93 0.4?0 A74 O - .$4 O.64

0 133 1.33

116 - -I- -i- 7

004 004

19 -9

61.27 19 01
lotat Cmdbinod lead -- Los"a & Rmoetions (k)

16. ,eledtCANCEL since twe) ieno latrl resistance nmenatm design d #ft

FSoe ft model as: LATI.BLD.
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STRUCTURAL ANALYSIS AND DESIGN LATERAL RESISTANCE EXAMPLES

Given: The samne two story wood framed administrative building located In Missis-
sippi at the Army Ammunition Plant on the coast of the Gulf of Mexico as
Illustrated In lateral example 1. Three equally spaced vertical lateral resis-
tance planes will be considered and the floor and roof diaphragms will be
considered flexible.

Dead Loads:
Floor: 1-1/8" T & G Plywood

5/8" Gypsum Celling
1" Carpet & Pad
Mechanical - 3.0 psO
Electrical - 1.0 psf
2x 12 Joists @ 16 o.c.

Roof: 3/4" T & G Plywood
5/8" Gypsum Ceiling
5 PIly T & G Roofing
12" Batt Insulation
Mechanical - 3.0 psf
Electrical - 1.0 psf
2x 12 Joists @ 24" o.c.

Required: Perform an unbraced frame lateral resistance analysis. Use the dead o
live + min. roof LL + wind load case.

Solution:

A. Establish Criteria.
1. Open the saved model LATI .BWD or enter the following criteda:

Project: Project Name : LATERAL EXAMPLE 2
City/Installation : AMMO PLANT
State :MS
Design Load : TM 5-809-1 1986

Regional: Basic Wind Speed :100.0 mph
Coatal • YES

Site: Wind Importance :
Wind Exposure C
Distance to Oceanline :0 miles
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LATERAL RESITANCE EXAMPLES STRUCTURAL ANALYSIS AND DESIN

Z . using the aved .xple, chn.ge the Project Nane to LATERAL EXAM-
PLE2.

B. Draw Vokmt Model.

i. The 3mod Is dromwn In l LAT1.BLD or draw modefrom the glven In-
lonnidon.

2. Dinme l Wsrel m uiis ve•cl plane locaions. We w1 use the amne lat-
rl rdumi@ pWn lcons ikon leral el 1.

3 Draw vertical wmnes.

a. Select the second floor HOIRZONAL §B1gBM1RA PLANE-___
b. Select the DRAW. tool paette.
c. Select srftda DEIN from the Lateral puil-down menu. ___

d. Select the NS-2 Wae rsdishn location aong grid Nne C. A 2D
eleation of the plan aid a Lsleral Reeletmice tool paletle wE appear. [ J

e. Delete It x-bucing from the Islteral resistance plane.

(1) Select theDLETE •E r button. Handmle wMq p rpee on the

(2) Select one of the bracing's handles then the other one.

) Note: The delete leral resistance lemets command automatically
ends when there ae no more elements to delete. Otherwise, to end the
delete laIteral relitnce elements command, double click the right
mouse key.

f. Select the ALL MOIENT CONWECrO4S Icon irom tw toolp . A
full continuity moment connection is graphically illustraed by a double
Ined trWangle.

2 0 20. _--

Flexible 12.

12 0

1Irn.hl% .1. 0

12 0

---. •~~~~~ ~~~ .... ... . . ... .. . .• .- ... . 1"-0.0

-.-------------------------- J.

. Select OK when fin*shed. You wIN return to the 2D horizontal structural

4. Define floor and roof dih m type.
a Flexible floor aid roof diaphragms we already defined.

)) Note: You may wish to amve the model now.
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C. Develop ndxlependet Loand Ca .
1. The load are dready applied in Ile LATI.BLD or apply the loads given

above.

K ~~D. Eulablish element parameters to pefofin the Istaerm analyis
m, e 1. Select the LOADS AND DESIGN tool palette.

~ 2- Select mnaterial: WOOD.
E. Prellmnhwy Lateral Analysis[1. Select the load combination: DEAD + LIVE + MIN. ROOF LL + WIND.

2. Select LATERAL FESISTANCE from the Design pug-down menu.
3. Select location NS-2 on grid line C. The 2D view of the vertical resistance

pln wi appe.
4. Select Units options:

a Select units of FEET and KIPS.
b. VerlyloadcombinationofD+ L+ Lr + W

c. Do not check APPLY UVE LOAD REDUCTION, PATTERN OCCUPANCY
LIVE LOAD, USE ACTUAL PROPERTES, DL- DECK+ SELF WEIGH'I or
RE-ANALYZE ALL ADJOINING MEMBERS.

5. Change the base connectivity to full fixity for all three columns.

6. Review the bracing options and keep the rigid moment connections be-
tween ael members.

7. Select theOWnd Direction asSOUTH end the VWnd Load as GCPI=
8. Enter a Minimum Roof Live Load output filename.

9. Select SIMPLE BEAM MODEL in the Flexible Diaphragm dialog window.
10. Review the loads on the unbraced frame.

11. Enter the self welght of all bems as 36 pf and tum ON ADDSF
WEIGHT.

12. Enter the self weight of sll columns m 45 pt.
13. Review the loads on the unbraced frame.

14. Enter en appropriate enalysis file name.

15. Review the axial, shear, moment, deflection, end loads and reactions dia
grams.

4 4 .- .3IC --- 1 3 -------Il I
31@OC 36 lC 24 3C

110C36.s .1 4 4'C

Total Combined Load -- Axial (k)
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1 27 1.43

. 2SK 4 75

oN So' 4 72

0.0S SO 4 72

000S SO 2 07 4 72

72 so11. 10411.47

7.22 11.40 11.40

7 22 11.40 11.40

7 221 111.40 11.40

Total Combimed Laud -- Shar (k)

124.0 13.065 7 21 79. 707 10.44 4.62

44 31 42

11 7 22 S0 1- 2S

11.S6 I.77 4.06

11.2S 10.96 0.10

13 40 3696 27.17 24.44 22.16
:11.0 57.9 j7.-.57.0=3= 24.L27

15.64 0. 13.3S012 01
2.01 2J3.7 23 69

10.06 10.50 40.50

0.53 4 4.69 1 4:4-69

.0 7.09 7.09

Total Combined Load - Nougat (kft)

Total Combimid LoWd -- Deflection
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0603 1.66 0 03
0.40 0.34 Orue 0314 0

6 39

0.47 0.93 0 47
0.54 0.54 0.54

0.K 1.33 1.1 .33 f,•

HAS,. L• LL L • mL. m J _t ,,.,7.• ,

O. S4 O. 54 0,54

62.1.4 7.22 76.9 11.40 790 1140

11.60 3669 24 84
Total Combined Load -- Load Reactions (k)

16. Sewect d nce there is no IWMd relsamn- e memrer delgn d this
time.

F. Save the model n: LAT2.BLD.
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alwn: AMv. stoy sreel wirisd andsrdvslU buklng locatd in Mlosaisepl i st
A•my Aamiunnlc Plqant on ihe coast of Mih Gulf of Muxlco asIusted
Thre ,qdy spacd veilca latei resistanc puie WI be consiUdre
and ii h~oar mnd roof dlq~iragnu wdl be considered rigid Thsoinl
wEu ulUe bsng element fo latra resisanc.

Dead Load:
Floor. 1-1/2" + 2-1/2" NLWT Concrete Deck

1" Cwlpet & Pad
Mechanica - 3.0 pa
Elec~trca - 1.0 pef
Stee Beens - 3.3 pe

Roof. 1-1/2" + 2-1/2" NLWT Concrete Deck
S~mx•Cen0

5 Ply Bull-up Roohin
4" Rigid imnsUaton
Mec:hanic - 3.0pet
Electrca -1.0 pe
Steel Beams - 3.3 pet

Required: Peuform a braced frame lateral resistance analysis. iuse the dead + live
+ min. roof LL + wind load case.

Soluion:
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A. Eaftbh Criledm.
1. Open fte gIve mode LATERAL3.BLD ar oler ite faIlvkn allerl

Prcsc Pr.ec None : LATERAL EXAMPLE 3
Clhsd: AMMO PLANT
Stat :MS
Deeign Load : TM 5-O0-1 1M

Regioa: Bamic Wind Speed : 100.0 rnph
Couatl : YES

SRO: Wind mpnyoroe : I
Wind ExVoure :C
Dtwme to OCestllne :0 miles

B. Draw Volumetrc Model.
1. The 3D modwl Is dlrwn In fle LATERAL3.BLD or druv model from hte

give inl omuion.[• 2. Dellne lrl stno vertia pie localons.
a. Seoled tIe sond floor l.FIZNTAL STRFIUCTURAL PLANE
b. Select toe DRAW STRUCTURE tool paoleS.

Sc. Select Vertal DEFNE LOCATION *rom #w LaWW pul-down memu.
d. Seectbeam Al oA2. AUlwk @aeemnswhichl onnectto w1nbm

wll be Joined to form a vrical lateml melemiao- plane. e N Ins
wil appew to Indcldte is t vertcal brdng will be inbroduoed law
womwhre along d lne A. The local e Is also lolbed N8-1 to

Indlc latelrl raesotnce In Ie norlt-euh diooo.
Se. Selec Vc"e l DERNE LOCATION ftom tw Lalwal pll-doW mNu.

f. Select beom Cl to C2.
g. Select Vrwlk DEFINE LOCATION from tIe Laeral pull-down menu.
h. Select be El toE2.

20.0

C2 - -INS*--1 p.•- ...- 3-

20.0
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& DrW ONUa buak
s. Seleod • l DfI n ELEMENTS from the Lorrad pl-down menu.
b6 Select to NS-2 latra reeleat localon aldong grid ble C. A 2D

deelelan of the planeand a Lateral Reslslan. atoobl palette wil sppear.___
Sele~ctInK1RACE looni fnxl the tool paleftte :~

d.Select upper left bay hands.l The k-bracingwi appear on 1we 2D view___boeen gdde 1 and 2 at 1 econmd IswL.

. Select to lower liet bmy hanlle to draw 1 k-bthe g Ut h Ow a level.
f. Double lc 1whe dgih mm My to end dcwlng k-bracng.

INVI 24. ' 08=I I II I

S-12.0

Selet OK when finished. You will mm to u e 2D horizontal Wudun

)) Note: For rigid dlqphrsgm a, ii fumes in one direction an anayed
with a one kip load ppled at the top element to computo the dlotf-
butlon of wind boad based on stiness. Thereoe, each Iateral reels-
tence locatiin must have bracing elements or moment connection
elements do" ud.

h. Omw k-rxacin elements ind alo parele in leral residennce loclmin
NS-1 mid NS-3 by folowing steps a trough f.

4. Define foor ancd roof daphrag type.
a. Sele Hodzoal RIGID fIAPHRA om 1he Leral pud-down mnu.

The 2D view w beIebled a Rigid Diakphram hi 1w lower r•gat corm
and Ow rigid diaphragm loon wE be highlig n hted tool palette. J

)) Note:Lateral loads wiN be dONlbuted to the vertical resisting planes
accorng to the vertical resisting lemont etiffneas when a rigid
dlaphgm iIs selected. LaWN loads will be distrbuted to the vertical
resisting planes according to tributary width or the continuous bmn
modol when a flexible dimph -gm Is selected.

) Note.9ince this Is the first floor diaphragm type defined, all other
oom and roof planes will also be deflned N rigid.
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)) Note:You may wish to amy the model now.

C. Dweelopl-pden LoadCase
1. The loIsd m alrdy applied In go LATERAL3.BLD or apply to bloa

given above.
) Note: Seve model.

D. Eab elemeno parameters to perform the lateral analysis.
K . 1. Semliet he LOAN AND DESIGN tool palete.

..... E,,2. Sedo oft 1 : STE
E. Pr ry La l Analys

1. Selc r!the load conbinaion: DEAD.+ VE MIN. O•O LL. WIND.
2. Select LATERAL RESISTANCE from the Design puN-down menu.
3. Select location NS-2 on grid line C. The 2D %iew of the vertical resistance

plane wilfl OF;pe
4 . S e t U n k s o p i n :

a .ae unt of FEE •...W KIP...•
b. Ved*yload onmbinaion ofD +L +Lr + W.

c. Do not check APPLY UVE LOAD REDUCTION, PATTERN OCCU-
PANCY UVE LOAD, USE ACTUAL PRQOPFERTIE• , 'ECK+-SE
WEIGHT, or RE-ANALYZE ALL ADJOINING MEMBERS.

5. Select the bran connecliity as hinge for al three columns.
6. Reviw the bradng options and ieep k-bradng between gds 1 end 2.
7. Select the Wind Direclion as a end the Wnd Load n GCPI.

Each latea resistance plane i analyzed for a one hip lteral lorme to
compa stifllnes for wind load dlstrbuilon.

8. Enter a Minimum Roof Uve Load output lename.
9. Enter an appropriate filename for the rigid horizontal diaphragm calcua-

toin.

o rConaidel PRIpeWbu'%W " fivd .ienba flaft~ox to
OWtohe I~Tsii oitance system.

[o Indude op•ewnw on Ow Ahea yd wl(lr•n. Use

matim.m P... WO) Ratio:

S NOTE: The options to consider perpendicular wall elements ns
flanges and Including openings only pertain to shear walls.
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10. Rlew Oie loads on lhe braced wrae.

>) Note: The percente of wind load distributed by stiffness at each
level Is gveL The outer braced frmes receive a greater percentage
of wind loa since they hada greeter stinas then the center braced
frame. If dl three braced franee had equl stiffneee, the load distribu-
tion woul be 33.3% to each one. Had the diaphrgms been flexible,
the load diatibutlon would have been 26% to each end braced frme
andl 60 to the mddlle bramed frame.

:)) NoteIAnelys can only be performed on the selected middle tralaestace plane even though It Is possible to review the other lateral
resleance pl.nm' w 'nd lxad

11. Entert heaelwelghtofd beeniss 36plf and tumON ADOSELF
WEIGHT.

12. Enter 0selfweight of d cobomas s45 pff.
13. Reviw to loae on Me braced tame.

0 0 0)
2 0 20 220.0

L1 5 3.1 3.11 3.11 3.11 3.11 1.. ss

I _______________ I3.3.2i94 .j12.0

12 .0

1.00 glad (kif) - 366-2 - 23%. 21%
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1-- 20. , 200 - I
I ! I

11 0.29 0.29 02.29 0 29 0.29 01.S

0 -04 6004, &•0 0o4 4, o .04 &0•, 0o.0•,,04-.&L•d.

0f4 Of4  OAf
022 044 0.44 0.44 0644 044 0.22

00S4 60-041& 0-04 0-04 6 0-04 60-04. 1.d .12

0.54 0.54 054f 12

-2 .. .. .. .. .. . ... --.-.-.......-.- .. ... .t o0,

1.00 Dead (kilf)

o o? 0
j-. 20

A0 20 .0

3 "4 6 39 6 89 6 89 6 9 639 3 4%

1240

2 07 .73 ;.73 7 S3 53 .73 2.6 7

_. ". 1120A i .12 0

1 00 Super•Lpowed Dead (kWf)

o 00
20 0 I0 O

I L2.0

_. . . 24-• 0..•

3.3 6.67 6.67 6.67 6.67 6 67 3.33

-. -- ~-------- -0.-.. .-...-....".~ . .......
1 00 Live (kit)
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o @ 0
2 .0.0

;I I

I ) l.l? Z ? Z 7 4 i7]'+?. 3

1?.0

. . .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . W ,. , . . .I ,

_____ _____ _____- 112 0

1.10 ViUlaU m Is B (kit)

14. Ernlr an qprpdde wayps fle naim.
15. Reuvlie a#e,)d uw, momnt delesdlo, and bads mi maftn de-

IC 2. WOW9> 7  I S7Tota -T -- 1.97T--- - ---I -- -1

4 A .ý 14 w, in 4C•

S. i.c .iI s. 3 .C 11.12C

z' ._", s : .\.-" -IS -3.3@Tl -

2.32.3C -10.10.717- - --. T -

16. 24 2 S2. 9C 30.[4C

424 2C

17 11I.• 7,

s 

13.03c

Total •mbined TAd - Aia (k)

-13120 13.12.96

~M 0 13Z~ I 20

Total! Combinedl Load %Aaree (k)

4-105



STRUCTURAL ANALYSIS AND DESIGN LATERAL RESISTANCE EXAMPLES

S.23.77 6.77.23 3S 68 546. 7046.5~

6 . 20 07. 40 97.

9. 12 76 12.9.72

A i i

/'

Total ':oubinwd Load Momnet (kit)

Total Coambined Load - De1flection

4.93 9.85 9A8S 9.85 9.85 9.85 4.93

294 0 04 4 0.04 -, 0.04 0.04 ,, 0.04 62.98 6! /\ ?Ie i 10

155 311 3.11 3-11 3.11 3,11 155

6.42/ 12.94 128 12.64 12.84 12.84 6.42
4.3 /0.04 & 0.04 & 0.04 •'• 04 ý 0.04 6 0.0433.•

2.72 1s q9

20.37 72.09 31 18
Total Coabined Load -- Lowds & Reactions (k)
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16. Se•leCANCEL since there Is no lateral reelstwo member design at this
time.

17. Review the Rigid Horizontal ODiphragm Calculation.

a Soled PRINT DATA from the File pull-down menu.

b. Select only lhe RIGID DIAPHRAGM output gie.

c. Select e .her PRINT TO PRINTER or PRINT TO FILE and select P.

d. Review the center of dgidIty calculations in the north-soulh direction.
When you we finished reviewing the output, return back to CASM.

>) Note: The assumptions used In the calculation of Interstory deflec-
tions are Included In the output.

>> Note: The equations for torsional moment and distribution of tor-
slonal shear are Included In the output with the Fv+Ft magnitudes
shown on the elevatiom previously viewed.

Exawnle 7 SAmopl Cui -
Project : Lateral Example 3
Location z Ammo Plant
Time : Wed Sop 25, 1991 12:27 PM

***************** Rigid Horizontal Diaphragm Calculations ************

Center of Rigidity

Name h I Av Deflection Rigidity R/ x R*x
(ft) (ft^4) (ft^2) (in) sum(R) (ft)

NS-1 12.0 0 0 155.103 0.006 39.41% 0.0 0.000
NS-2 12.0 0 0 288.684 0.003 21.18% 40.0 0.139
NS-3 12.0 0 0 155.103 0.006 39.41% 80.0 0.516

Sum 0.016 0.654

Centroid from lower left - sum(R*x)/sum(R) 40.00 ft
Maximum dimension . 80.00 ft
Eccentricity (e) - centroid-(max dimension)/2 0.00 ft
e an - 0.05*max. dimension . 4.00 ft
Eccentricity (e) used for torsional analysis : 0.00 ft
e min considered only for seismic analysis.

Name h I Av Deflection Rigidity R/ x R*x
(ft) (ft^4) (ft^2) (in) sum(R) (ft)

NS-1 24.0 0 0 451.601 0.002 38.32% 0.0 0.000
NS-2 24.0 0 0 741.048 0.001 23.35% 40.0 0.054
NS-3 24.0 0 0 451.601 0.002 38.32% 80.0 0.177

Sum 0.006 0.231

Centroid from lower left - sum(R*x)/sum(R) : 40.00 ft
Maximum dimension . 80.00 ft
Eccentricity (e) - centroid-(max dimension)/2 • 0.00 ft

i mn - 0.05*max. dimension : 4.00 ft
Eccentricity (e) used for torsional analysis t 0.00 ft
. mn considered only for seismic analysis.

Assuptions used:
De lections calculated by applying a 1 kip load.

Name h Rigidity dx R*dx R*dx*dx R*dx/
(ft) (ft) sum (R*dx*dx)

NS-1 12.0 0.006 40.0 0.258 10.316 0.01250
NS-2 l;..0 0.003 0.0 0.000 0.000 0.00000
NS-3 12 0 0.006 40.0 0.258 10.316 0.01250

Sum 20.631
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oame h Rigidity dx R*dx R*dx*dx R*dx/
Ift) (ft) sum (R*dx*dx)

38-1 24.0 0.002 40.0 0.069- 3.543 0.01250
N3-2 24.0 0.001 0.0 0.000 0.000 0.00000
N8-3 24.0 0.002 40.0 0.069 3.543 0.01250

SUm 7.006

Shear distribution : Tv - V*R/sum(R)
Torsional moment : Mt - V*e
Torsional a omponent t Ft - Mt*R*dx/sum(R*dx*dx)
Total shear to e-ementi Ftotal - Tv + Ft

F. Save the model m: LAT3.BLD.
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iven: The me two stosy stee m admlnulve b -ding Iokad In Miel-
l0d ft lie An. Ammuniton Plant on Vte, c 1t of Ith Gull of Medoow a

show. hI leral exaomleO 3. Three eqpally ep ,c, vertical liteal ,osis ce
ple wi beo ooneideed and the flowr and roof dqihrsgms wil be
cosideedo,• gd This exa"mle wEil uize masonry she walls for I&era,

'1.

Dead Loads:
Floor. 1-1/" + 2-1/2 NLWT Concrete Deck

s-id Ceding
I Carpet & Pad
Mechanr - 3.0 pot
Electrical - 1.0 pef
Steel Beams - 3.3 pef

Roof: 1-1/2" + 2-1/2" NLWT Concrete Deck
Sum- Cde.•ing
5 Ply Bulup Roofing
4" Rigid Isullon
Mechai" - 3.0 pet
Eectricle - 1.0 pet
Steel Beenme - 3.3 pet

Required: Perform a dsmh wal lateral reiahtnce analysis in the N-S direction only.
Use the dead + lie + min. roof LL + wind load case.

Souion:
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A. Establish Criteria.

1. Open the given model LATERAL4.BLD or enter Oh following cdrl:
Project: Project Name LATERAL EXAMPLE 4

City/Installation AMMO PLANT
State :MS
Design Load TM 5-109-1 1986

Regional: Basic Wind Speed :100.0 mph
Coastal YES

Site: Wind Importan•e :
Wind Exposure :C
Distance to Ooenillne :0 miles

B. Draw Volumetric Model.
1. The 3D model Is drawn in file LATERAL4.BLD or draw model from the

given Information.

)) Note:*t Is necessary to draw the alnictur walls to be eventually
considered as shear walls for lateral resistance under 'Draw Struc-
ture'. This should not be confused with planes drawn under 'Draw
Model' as walls.

2. D*efne lateral resistance vertical plane locastion.
a. Select the second floor HORIZONTAL STRUCTURAL PLANE.

____b. Select the DRAW STRUCTURE tool palette.Dc. Select Vertical DEFINE LOCATION from the Lateral pull-down menu.

d. Select wall on grid line A. All In plane structural walls above and below
which connect to the wall will be joined to fonr a vertical lateral resis-
tance plane. Hatched lines will appear to indicate the vertical bracing
location. The location Is also labeled NS-1 to indicate lateral resistance
In the north-south direclion.

e. Select Vertical DEFINE LOCATION from the Lateral pull-down menu.
f. Select wall on grid line C.
g. Select Vertical DEFINE LOCATION from the Lateral pull-down menu.
h. Select wall on grid line E.

20 0

C2- • - -1,-1- N-•--•

20.0,
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LATERAL RESISTANCE EXAMPLES STRUCTURAL ANALYSIS AND DESIGN

3.Dene floor aid roof diaphragm e.
a. Select Horizontal RID•IAPHRAM from the LLdsr puI-dowk n m o

The 2D vlvw *Il b e ea Rigid Diaphragm In lh lower right omLer
and lhe rigid diaphrm loon wil be hioglighted In Ve tool palette.

>) Note: Lateral lade wil be distributed to the vertia rlse g planes
according to the vertical resieting element stiffness when rigid dim-
phragm Is seleted. Lateral loads will be distributed to the vertical
moelelng planes accordlng to tributary width or based on a contlnu-
oue beam model at the user's choice when flexible diaphragm in
selected.

>> Note: Since this Is the fr floor diaphragm type defined, all other
floores and roof planes will also be defined as rigid.

>) Note:You may wish to save the model now.

C. Develop Independent Load Cases.
1. The loads are already appled in file LATERAL4.B. or apply the loads

given above.

>) Note: Save model.

D. Establish element parameters to perfowN the laterl analysis.

1. Select the LOADS AND DESIGN tool Palette.
2. Select maltrial: MASONRY.

E. Preliminary Lateral Analysis

1. Select the load conrntlkon: DEAD + LIVE + MIN. ROOF LL + WIND.

2. Select LATERAL RESISTANCE from ithe Design pull-down menu.

3. Select shear wall location NS-2 on grid line C. The 2D view of the vercal
resistance plane wil appear.

4. Select Units options:
a. Select units of FEET and KIPS.

b. VerifyloadombinationofD+L+Lr+ W.

c. Do not check APPLY LIVE LOAD REDUCTION, PATTERN OCCU-
PANCY LIVE LOAD, USE ACTUAL PROPERTIES, or DLDECK+SELFWEIGT

5. Select the Wind Direction as SOUTH and the Wind Load as GCPI
Each lateral resistance plane Is analyzed for a one thousand kip lateral
force to compare stlffness for wind load disiribution.

>> Note: A one thousand kip force Is used to compare sI~ar wall
stIffnesses. A one kip force Is used to compare rigid frame stiffnesses.

* A one kip force Is used to compare trussed bracing stlffnesses.

6. Enter a Minmum Roof Live Load output filename.
7. Enter an appropriate filenarmne for the rigid horizontal diaphragm calcula-

tions, tum OFF CONSIDER PERPENDICULAR WALL ELEMENTS AS
FLANGES TO THE LATERAL RESISTANCE SYSTEM and tum off IN-
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C.UE OPENINW IN THE SHEAR WALL The koad caku-
0don- wi tbegn.

8. RWm I* load o fth 91 wail.

o 0 0
I-- 20.0 26 0 -i

g I I

0 11 0.29 0.29 0..29 0.29 6 29 0

_ .,_ .0

I 12.0

0 22 0.44 0.44 0.44 0.44 @.44 0.2

o-12 0

1.00 DOMd (kklt)

ol C 0

200 I2-A

3.3s 6A9 6.7 667 6.67 66 7 3.4s

-. '+' '• • • • • ., ... ..24 o

I *+'

2. 17 S.73 $.73 $,73 S.73 5 73 2.17

! .... 12 0

1. 00 um iitom Da (kit)
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-21 I 20 0 -
Ot I

1:33 2.67 2.67 2.67 2.47 2.67 1.33

I 12.0

I

I I

; 12.0

-0 0

1.00 Niainum ,oot (kit)

0) 0 0
20.0 * 20.0

I I I

S. 37-~ 3.3 - 24.0
rv.. 73 k

i.SS 3.11 3.11 " 17 . 3 3-11 1ut -' 217l.11'k1 3 1 1S
Ft - 1.17 k 12.0

rv4.tt - 9.90 k

Fv+Ft 
20.2S kif,.0o-- 6 12i4 •,i~ _ 12.0

Lrv " 2S.24 k
lit -'.627.68 k

Ft - 3.37 k 12.
lrv+rt "20.62 k

N Fv+Ft .0.72 kit

1.00 Vind (kit) - 3S-2 - 42%. 42%

)) NotW: Th self welght of the sheer wall Is not Included In the deed load
dqmm.

> Note :Thls vernon of CASM does not perfonr an anolsys of the shee

9. Select dCA EL sinme there Is no lateral essme member deeign at his

10. Review Rigid Hoizonm D ram Calsimilns.
a. S•led PRINT DMATA from he Fie pul-down meu.
b. Soled only Ihe RIGID DIAPHRAGM output Ns.
c. Slect eiher PRINT TO PRINTER or PRINT TO FILE and ss'ct OK.

d. Review fte cass seocioons properties for each resisng msnt tmn
about Ih nohwsouth and eM-wet centroIdal axes.
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) Note: The tffnes of resitting elme t are computed at each level.

11 Note: The cross sectional properties of resisting eleen t that occur
repetitivey are not duplicated in the output file.

e. Review the center of rgidlty ca1culations in OIe norlh-outh direction.
When you we finished, return to CASM.

)) Note: The assmptions used In the calculation of Interstory deflec-
tion amr Included In the output.

)) Note: The equations for torsional moment and dietributlon of tor-
sional sheer are Included In the output with the magnitudes shown on
the wall elevations previously viewed.

Exagple Sag Ouut.

Project : Lateral Example 4
Location : Ammo Plant
Time : Ned Sep 25, 1991 2:00 PM

***************** Rigid Horizontal Diaphragm Calculations *****

NS-1

Level Height: 12.0 ft

Centroidal Axis
NS NS Moment EN EN Moment

Name t 1 Area Arm Area Arm Area
(ft) (ft)-- (ft^ 2) (ft) (ft^3) (ft) (ft^3)

NS-1 1.00 40.00 40.0 20.00 800 0.00 0

Sum 40.0 800 0

Centroid - sum(MomentArea)/sum(Area)
NS Centroid : 20.00 ft EN Centroid 0.00 ft
Av . 40.00 sqft

Moment of Inertia
bh^3/

Name b h 12 Area d Ad^2 I+Ad^2(ft) (ft) (ft^4) (ft^2) (ft) (ft^4) (ft^4)

NS-1 1.00 40.00 5333 40.0 0.00 0 5333

Sum 5333

Deflection . 0.084 in Height : 12.0 ft
Total Deflection : 0.004 in

Level Height: 24.0 ft

Same As Previous Level

NS Centroid : 20.00 ft EN Centroid • 0.00 ft
Av . 40.00 sqft Moment of Inertia: 5333 ft^4
Deflection : 0.084 in Height : 12.0 ft
Total Deflection : 0.168 in

NS-2

Same As NS-I

NS-3

Level Height: 12.0 ft
Centroidal Axis

NS NS Moment EN EW Moment
Name t 1 Area Arm Area Arm Area

(ft) (ft) (ft^2) (ft) (ft^3) (ft) (ft^3)
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38-3 1.00 20.00 20.0 10.00 200 0.00 0

SUm 20.0 200 0

Centroid - SUMome, ntkrea)lOm(Area)
us Centroid s 10.00 ft o e Centroid 1 0.00 •
AV 1 20.00 sqft

Moment of Inertia
bh'3/

Name b h 12 &rea d Ad^2 I+Ad^2(ft) (ft) (ft^4) (ft^2) (ft) (ft-4) (ft^4)

38-3 1.00 20.00 667 20.0 0.00 0 667

Sum 667

Deflection 1 0.222 in Height t 12.0 ft
Total Deflection a 0.222 in

Level Heights 24.0 ft

Same As Previous Level

HS CentroLd 1 10.00 ft El CentroLd t 0.00 ft
Av 3 20.00 sqft Woment of Inertia: 667 ft^4
Deflection 9 0.222 n Height 2 12.0 ft
Total Deflection 1 0.444 in

Center of Rigidity

Name h I Av Deflection Rigidity R/ x R*x
(ft) (ft^4) (ft^2) (in) sum(R) (ft)

38-1 12.0 5333 40 0.084 11.905 42.05% 0.0 0.000
38-2 12.0 5333 40 0.064 11.905 42.050 40.0 476.190
3S-3 12.0 667 20 0.222 4.505 15.910 80.0 360.360

Sum 28.314 836.551

CentroLd from lower left - sum(R*x)/sum(R) a 29.55 ft
Maximum dimension a 80.00 ft
Eocentricity (a) - centroid-(max dimension)/2 : 10.45 ft
V vain - 0.05*max. dimension t 4.00 ft
Ecentricity (e) used for torsional analysis : 10.45 ft
a mmis considered only for seismic analysis.

Name h I Av Deflection Rigidity R/ x R*x
(ft) 1ft^4) (ft22) (I5n) sUM(R) (ft)

3S-2 24.0 5333 40 0.168 5.952 42.050 0.0 0.0001N3-2 24.0 5333 40 0.168 5.952 42.050 40.0 239.095
NS-3 24.0 667 20 0.444 2.252 .15.91% 80.0 180.180

Sum 14.157 418.275

ControLd from lower left - sum(R*x)/sum(R) 2 29.55 ft
Maximum dimension 8 60.00 ft
Eccentricity (e) - centroLd-(max dimension)/2 : 10.45 ft
; miss - 0.05*max. dimension . 4.00 ft
EccntrLcLty () used for torsional analysis 1 10.45 ft
e mmn considered only for seismic analysis.

AssuptLons useds
zo- 144,000 ksf
3V - 0.4*&m - 57,600 kaf
All wall thicknesses are equal.
Deflections calculated by applying a 1 000 kip load.
Intorstory shoar wall iaoeton Ts caiculated based on cantilever

action. Deflection at a level is obtained by summing each story's
cantilever deflection from grade.

Deflection - P*(h^3)/(3*8m*l)+1l.2*P*h)/(A*Ev)
h - floor to floor height

Naým h Rigidity dx R*dx R*dx*dx R*dx/
(ft) (ft) sum(R*dx*dx)

US-1 12.0 11.905 29.5 351.732 10392.070 0.01519
W8-2 12.0 11.905 10.5 124.459 1301.161 0.00537
VS-3 12.0 4.505 50.5 227.273 11466.942 0.00981

Sum 23160.173
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man* h Rigidity dx R'dx R*dX*dx R*dx/
(ft) ift) sum(R*dx*dx)

W8-1 24.0 5.952 29.5 175.866 5196.035 0.01519
H3-2 24.0 5.952 10.5 62.229 650.580 0.00537
38-3 24.0 2.252 50.5 113.636 5733.471 0.00961

SUm 11580.007

Sheat distribution : Tv - V*R/sum(R)
Torsional moment : Ht - V*e
Torsional o oinnt : Ft - Nt*R*dx/sum(R*dx*dx)
Total hearo to oelement: rtotal - Iv + rt

F. Seve the model ne: LAT4.BLD.
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SEISMIC FORCES
]'N ier i ktwded to pen the pr umumi l ad *WN

the equl ds etm A c•n force methodology prented in #he TM 5-600-10 Teodh l
MaiudInifatg i*=, July, 19i . This mehdology ba *I x
fmn ThsAseocidlon of Cdagrn (SEAOC) , mmffl
LmlwWmoa-qmium~mw d i . 1990 Edfon. 8yubom, smc
vcbuioy aid equdom ued by CASM iMd Id #i thi Moda we tWmn
from twe doamsws. The usr of CASM Is uwed to frilwlze hiNmV wih Itme
doments before aftsVg to use 0MM for smole -if kme 9s No .Both of
tme docuenwt pmro guime to the engn when special tumre or
d&g con-Aona requbw the opplico of a dynmic lerl force procedre.
Dynmm awiy Is bes•nd Ihe cmstilemm of C0.M.

Every hii0s eurl sysem mosn t meet dpecifc reqjient ou*nd In
SEP00 rsgwrdig couigwatlon vetlad axd plan hregulartles, coriiethwns of
sym s, ad height il Wgwdow cn be acmesed to helpth uerw tes
toe sulimUy of a bulig system lo uLze toe equivalen static force procedures.
Gneraly,, I approxidmae plin aid oe•f sywmmety exists, not orly of t•o
b'nii eel but lsso s lmerabl reistwomeelement, aaigerm of lopsenis, aid
dubul•n, of moms wI most Iusly qua•l forth slic lde force procdere.
Specaic SEAQO hItaloi on hoK buIknk period aid son profe Idni oouet
se ismc nis may rmoair * dynarmicaislyis procedore, even Val other require-
meisa we grL Th afgho shoAij( cwofei~y 555 al of Von5 is5U5 prior lo
uskg CASK
The hilo on require by CASM to dtwn•o equih static laW
forcess le outllned as foilow:
A. Eebth CIlerle

1. Pr~d sgwd
a Latra load resistnce sysemn NIS and E/W RW

-5-

sbw,,, Sl pm In Rwn H 0
1.usdma wf •WrA S a -hin

& PbpwmwlWdfth Sbmvdmm •3lm I wLým 0
. %ADMm rrmwWat
& C 1 6 Inl

I. Umd Sled Fm~m @=wine Wdk Wl Tu¢0 mlacm 4 as
4 & =W4 F ý Whs V l km b eva Ca~nN Gwavi• Lemdmhw 

b 

2
k C 8~l3 4

82 H - NLW Ui appMhd to 3 1 1 Zm 3 ,ml 4. S" Sti
1.0.7 fm

I•P_-~i in % -n6- Zom 3 ýd 4.
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. Regional d•log window
& Geographic zone (map): Z

3. Site dog Window
a Slte geology : S

0SI: A a•eipwlthl oilVM.
(al A jack-Re wamatd chwachimked by a sheas-wave velocilp
pgvelw Ohwn 2.5W1 lea ascend -w b a vuiabe mae of
easlmIII- -,P. w
&I ,(wI -m dnee ,e dilei ,mese the el depth is Isa then

O52: A sell pial with d oer me aill ad cnlime. Awee he O l1
depth exceeds 20 hu.

& 13: A til pIll 70 ht. am hin depth and -inkInd -e thn
20 ha.l d selt to mekia ill de but net mow then 40 hlt ol

o S4: A tn polls. chwacted I a dram es veleplea. than
5WO lear p & acand. c• .?ahbi -oen then 4 fest $alt ClA.

Hole: The tite Iat shai be es•ab d hed m puep bddstauAdtd
geeteduirde dala. In locatimns whine the sd pipeda t neot
known Ni eeri doid to d Iesuln the ad pelnke ypp. oad
pWUll S3 hAi be used. Sol pio9 S4 need not be arssmed unlha
the Ouibg Otfcit dIetI ud ad polls 54 ma be pesend
at the site. a hi the eva thd pell 111e S4 Istahithe Ibp

b. Occupancy: I

0 1. Essential Facites

0 11. Hezardomus Facilties

0 III. Special Occupancp Structue

* IV. Standard Occupiane Structwe

-1
B. Draw the complete building model

C. Draw the coimplete building structural system
1. Horizonta -

a Draw beam, girder, column, wal and surface elements
b. Diaphragm types

(1) Select lexible or rigid
2. Vertical planes

a Draw braced (trussed or shear walls) or unbraced frames at each
desired lateral resistance plane in the north/south and east•west drec-
tins.

D. Assign loads
1. Dead loads

a. Aea loads for floors and roof
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b. SolNShut Of walls aid pWSPet
2. U dloa

a Snow, whm the ground anwv load exceeds 30 pal
b. ocpncy, when eteage or wrnoue

3 Load cornlndn
E. Gsn.e seismic loads

2. RPsa-A chooes mad. aove
F. Selec Latena Reeletane fronm the Design puNl-down menu

1. Select fm deeked veukal 9skuorel plane
0. Reviw and prkin analysis outpt: NS and EMW drecions

1. Total bulidng weight. total bme ~hee
2. Olsirbulon of bme hehr by lloor levi, overtuming moments by loor

level
3. Cenler of m by floorevel
4. Cew of dgdt by level, ecoe*clty, tolorn
&. Shew and oved ing momen t detduion to ressting e gmt by floor

lovle

* Seismic Design

Given: A two o steel framed adnfictalve bulding located in Savannah,
osgia. Three equally spoed verical ltra resitance panes in f

norti-sol directio and tWo In 0w enat-west direcfton will be considered.
The foor M be consdidr efdld and to roof dlq • n will be
conidered llexible. Th•s exanple will ut~lze masonry shear wafle for laItel
ristance.

>
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Dead Loads:
Floor: i-1/2 + 2-1W NLWT Concrete Deck-~~x Coino

I-Caopet & Pad
Medwih:c - 3.0 pef
Electrical - 1.0 psf
Stl Beams - 3.3 psI

Roof: 1 1/r Metal Deok- 20 Gae
Suspended 1/2 Drywall Celng
5 Ply Built-up Roofng
4" Rigid Insulation

Mehanical - 3.0 psl
Electrical - 1 .0pet
S•Wl Bar Joists 4' o.0.

Wals: 8" CMU - Medium Weight - Solid Grouted - 78.0 pea

Reoq*W: Calculate seismic forces and perform a shea' wal lateral resistance
analysis I the N-S direction only. Use the dead + seismic load case.

Solution:

A. Establish CriterIa.

S1. Open the givn model SEISMIC1 BID or enter the following crteda:
Project: Project Name : SEISMIC EXAMILE 1

Citysallation SAVANNAH
Staie GA
Seismic Load : TM 5-809-10 1992
Lateral Resistance System

N-S : A.2.b.
E-W : A..b.

Regional: Seismic Zone : 2A

Site: Seismic Importance : IV
Seismic Sol Factor : S3

B. Draw Volumetric Model.

1. The 3D model is drawn In Ile SEISMICI.BLD or draw model from the
given Information.

)) Note: It Is necessary to draw the trucul wall to be eventually
considered as shear walls for lateral resistance under 'Draw Struc-
ture'. This should not be confusd with planes drawn under 'Draw
Model' as wall.

)> Note: It should be understood that the structural model must Include
all the lateral resistance elements In the north-south and east-west
directions.
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) Note: Lateral oad wil be distributed to the vertical resisting planes
accordng to the vertical resisting element sliffneas when a rigid
diaphragm Is selected. Late loads will be distrbuted to the vertical
resiating planes according to tributary width or bend on a contlnu-
ous beam model at the user's choice when a flexible diaphragm Is
selected.

C. Develop Independent Load Case.
1. The Woads wre already applied In gol SEISMC10.BLD or apply the load

given above.
)) Note: All the floor and roof dead loads must be assigned before

s eaisc forces can be calculated.

)> Note: Sef-weight of beams and columns can be Included In the
building dead weight by either of the following methods: 1. smeared
Into the ares loads or 2. entered separately In the self-weight dialog
windows as they appear In steps D6 and D7.

SNots:Wall and parapet dead loads are assigned as linear wall loads.

D. Calculate total seismic forces at each level.
1. Select the LOADS AND DESIGN VA palette.

2. Select the Load Continatlon: DEAD + SEISMIC.

>> Note:ln order to generate seismic loads, a load combination must be
selected. This Is required since seismic forces may Include a percent-
age of occupancy live load and roof snow load under certain condl-
tions.

3. Select SEISMIC from the Loads pull-down menu. "q

FSehmic Lat•ral Load Resistance

N-S Spas.: EEO IE
E-W Spate.: [EýElo Rw: .

Zn.: 20k Z-.Z
,p,,tan,, . IVs1. 00

Sol F~acor: 53 11.5 i
Out File: SEISMIC.TXT

mlPlts fl ancel

a. Click on SPECTRAL PLOTS to review the Base Shear Spectrum and
the Design Bam Shear Coeffident Spectnum.
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0 0 - M035 for steel -net veseutuig ltmaes

0 C - 0.030 low rein•oced concete momna resisting Swand
eccn ric braced steel hrases

for ald other structures

0 AMternativelO. the value of Ct for structures with concrete or
masonry sho walls may be taken a 0. 1/sqr(Acj

Period T Based On Ctuhn3/4:0.217 1Sc hn 24.0 ft

0 Usm Selected Period T: 0.220 usc

0.45 --------- .....----------------------------------------------

0.413 * Zone 2A Z-O 1so

040 .. .. 4......................... :...Soixl Factor: S3 s-15 ......
\Ct 0.020

ha 24.0 ft0.35 --------- , , , T Ct'(hn 3-4) , , ,
i : , : , , -0C-l..25 *S/ JT^2/3).

0.20 ~...................a.........•.... ..... .. ÷........ !.....
0.20 -- ...... -..... ........ -.------

0 . 0.4 0. 81.2 1.6 2.0 24 2.8 3.2 3.6 4 0

T (seconds)

Bas Shear Spectr-um

(1) Seledct tto have building period MF calculated by equation In
code or Input Inown period (T). Select CT - 0.020 FOR ALL
OTHER BUILWINGS for this examnple.

(2) Select ZC/RW- EW to view the Design Bose Shear Coefficient
Spectrum.

Note: If the Rw Is different In both the north-suh and east-west
directions, separate ZCIRw directions will appear. Select the direction
under consideration to view the correct plot.
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0.07 O &0 . ..........................................................................
* * Zone :2A Z!..0150

SI ! I *i i Fator: S3 .-1

0-6 T ..... Ct 0.020 1
ha 24..Oft2

0 .04 ". . .. T<C .(h ' .)---- ........ I ................2', ; i \ C 1' o 2S*s/(T-2/3)

2 -

0.0 " ' ".... ... -.. . .0.02 4

0 -- i - - 2 I --

0-0 ---- ... t ---- t

S0.220 " 0 "l e o ~ s .o 0 - 0 .4 0~ .8 1 2 1 d6. 2 0 2 *, 2 70 3 ý2 3 w6 4 .0
T (semods)

Design Baee. 9mex Coeffiicient Spectriaa

) Note: Both spectrume can be printed using the Print Screen coin-
mand.

(3) Selec OK when you we finished Wewing the specirums.
b. Review seismic crterka previously selected and make any final corroe-

tions.
c. Select O to begin calculating total seismic force at each level.

4. Review the dialog windows describing specific critedia regarding con-
figuation, as wal se vertical and plan irregulaities.

Indeg j Type an Do . Rletence

A. TUnioni Inaregdmly. to be connidd 6sh. crplwagmn we naiNeade
Tosisa i lederi sld ho c"nbideed to sant hei r the Maui.u. 1.E.Sd. i.H.1c.
dy dit. compited inclAMg acided OWsImoa. at one end of the 1.H.2i4)
dinsut trabnamva to an mm inemse thn 1.2 times the average of
"lir stes dw it, do ta two ernds of th ira dncte

B. Rermrert Cronm
Pier, doonlpatlone of a tnacture and Its lateal amces esisfth systam 1 .H.214L 1 .H.2j151

senta mrenta ners, whore beth prolectoan ofthe smiuctre
Iohal n- a moenieM eanem gre a tMem the 15 pMeentw of tho plan

dImension of the strutr hin the vlyn d0re1on
C. oiaphram Dlscantiudtp

Okiqlw w -um abrmut dtcntbmtie of vardatiom in tolfness. I.H. 214)
AeMdin• thee hiving mtout or open meas gat 50 pecent

ofthe groms enclsd me of the dIapamq
D. Oi-of-Plane Offslts

Dso ntdAis in a laetmeal foce path. mach as out-of-plane onfswet of I.E.7b. 1.H.2i43
"the vmtic eements.

E. Nempard Systems
The vemticadalll hoad sising elememnte nom t pmlael to nor 1Xi.c
sgetnic abou Rim emao adhogonal a of the ltmeral Ime
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IbwePidu Two mid DdhiIaN Roasanee

A. SU,.,sh..,.O- Sot St,.
A saft *l". is t i ikh later lllniof is less than 76 1.D.I

" muI of thod in the dw Ans a wv osm dimth 40 parcoi of the
A9 - stin.ne of the hee slois above

U. WO to us) Iw t eedie s

.uofa, mdoyis muse than 130 poscrn- of the effctiv masw of an
l4.cint dsty. A @od whinh as lihter than the Raw helow need nht

be coniadmod a amass iieIuladrit.
C. Viticd GeemesIc IF dIImft

Vowilcal geomudic ibrogdlt shaNl be Pidmd to amid twmhe the 1.D.M(2)
hokoanld d -m Iln of the ha os.oc resisding sysum hi my slog,
kmoo than 130 pescent of that in a adjce ams,. One-stoay
penthouse need n ho ca uidsid.

D. In-Inans D.couirilly in Vuntical Latural Fasce Re1 td Element
An i-pAn otl the ladtea load v Ihla nits geder than 1.E.7b
the lenoth of tOse elements.

E. Discoaitwi in Capacit -Weak St.ry
A weak slo is am in which thOnee storyArngtb is les than lt0 1.0.9.
Peso ofh in de "s above. The stoor ynumith is the total
strnthilf al l - esisth i duIment sabIng the atar shear for
the &action unde considmtiu.

a. Select Cancel If any dsscrlbed Irregularity exiss. Seismic forses will not
be calctlated. A dynamic analyuls, which Is beyond the capablities of
CASM, will be required.

b. Select OK If no irregularities exist and to continue the equivalent static
force procedure. The Ct dialog window wi appear.

S. Select CT - 0.020 FOR ALL OTHER BUILDINGS to have the period cal-
culated from the code prescribed equation and seelt OK.

)) Note: The user has the option of entering a known period (1) to
overrie calculation by the code etion.

0 Ct - 0.035 los steel mome'tseising hames

0 Ct - 0.030 los reinforced concrete moment- rseisting home
OW eccentuic braced hfme

Ct . 0.120 log alloerb h -11
0 Afternfietiyc tthe vaie at D too %teucAusov with concrele

m, ma•mvp s•,r weft mu.ey taken av 0.'M rtlAc)

Peuiod T Boesd On C-tlhns3/4: 0.22 sec

OUosu.l d P.ieodT: 0.22 ,,,

6. Enter an Estimated Beam Self Weight of 2D0 pH and select OK.

0 Note: This Is based on the fact that the girder self weights have not
been mered Into area loads.
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SEISMIC FORCES

)) Note: The lengths of all girdes on the grid wimare multiplied by the
slf-welt to be Included In the mass calcubdlions. The weights of
the beam and joits off the grid lnee m already amnseed Into the
floor nd roof ded loads.

7. Enter an EsImed C-olum S.1 WN of o24 0 pff and select OK
)) NoW: This Is based on the faet that the column weight have not been

mnre@d Into the arm loads.

8. Enter en apprpriae Center Of Mas Fee nme in ft Center O Mm
dtaog window nd goec OK.

9. A Seismic dog window wll prompt you to verily that a d bads have ben
applad and the corect load conmbntion selected. Select YES to con-
Winm. Total iimi forces at each level am now calculated.

10. Review the seismic korce at each level and the center of mass output Sme.

"a• w& NL Iwleeft been llill be Im

slucbre end he csesed load camblneSe

"a..Select PRINTOATA from ithe File puldown menu. The Print Data dalog
window wil aper

b. Select only the SEIMIC and CENTER OF MASS output fles at Ofts
tiffe.

c. Select eithr PRINT TO PRINTER or PRINT TO FILE and select OK.

d. Review total buiklng weight, total base shear and total force and
overtuing moments at each level. Review the center of mmss at each
level in both the noulh-south and east-west directions. When you are
finished reviewing the output, return back to CASM.

Exa& 1 S1am ouwu
Pro= et s Seismic Example 1
Location : Savannah
Seismic Code: TM 5-809-10 1991
Time t Wed Oct 09, 1991 3:57 PM

S*************************** Seismic Analysis *****************************

3. Roof . 135.1 k
2. Second Floor . 277.8 k

Total Luilding Weight (W) . 412.9 k

***********************N - S and E - W **************

Zones 2As Z - 0.150
Importance Category: IV: I - 1.00
Soil Factor: 833 S - 1.5
Systms A2b: Rw - 6
Ct - 0.020
hn - 24.0 ft
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T _ Ctb*hn^3/4 - 0.22 SeC
C 1.25*S/T^2/3 - 5.15 > 2.75
C - 2.75
C/Ru - 0.458 > 0.075
W - 412.9 k
V - Z*I*C*W/Rw

I V - 28.4k I

T < 0.7 soc

I Ft- o.ok I

I V-Ft - 26.4 k I

Floor to w*h/ aum(F)
Level h Floor h w sum(w) w*h sum (w'h) F V(ft) (ft) Mk Mk (kft) Mk (k)

Ft - 0.0
3 24.0 135 3242 0.493 14.0

12.0 135 14.0
2 12.0 278 3333 0.507 14.4

12.0 413 28.4
1 0.0

Sum 413 6576 1.000 28.4

Floor to sum(F) Ft+sum(F)/
Level h Floor h w sum(w) V OTH sum(OT ) sum(w)(ft) (ft) (k) (k) (k) (kft) (kft)

3 24.0 135
12.0 135 14.0 168 0.104

2 12.0 278 168
12.0 413 28.4 341 0.069

1 0.0 509

Sum 413 509

Project : Seismic Example 1
Location : Savannah
Time : Wed Oct 09, 1991 3:57 PM

S**************************** Center Of Mass ******************************

Roof -- 24.00 ft

Name Weight NS NS*Weight EW EW*W h() (ft) (t) (ft) (kft•

Wall Type 1 18.7 20.0 374.4 0.0 0.0
Wall Type 1 9.4 40.0 374.4 10.0 93.6
Wall Type 1 18.7 20.0 374.4 40.0 748.8
Wall Typ 1 9.4 10.0 93.6 80.0 748.8
Wall Type 1 4.7 0.0 0.0 75.0 351.0
Roof Type 1 67.2 20.0 1344.0 40.0 2688.0
Beam 5.1f Weight 6.2 20.0 124.0 40.0 248.0
Column Self Weight 0.9 20.0 17.3 40.0 34.6

Sum 135.1 2702.1 4912.8

N-S Center Of Mass: 20.00 ft
E-W Center Of Mass: 36.36 ft

Second Floor -- 12.00 ft

Nanm Weight NS NS*WeiN ht EW EW*Wejqht
(ft) t (ft) (kftT

Wall Type 1 37.4 20.0 748.8 0.0 0.0
Wall T•yp 18.7 40.0 748.8 10.0 187.2
Wall Typo 1 37.4 20.0 748.8 40.0 1497.6
Wall Type 1 18.7 10.0 187.2 80.0 1497.6
Wall Tpe 1 9.4 0.0 0.0 75.0 702.0
Floor TMpe 1 148.2 20.0 2963.2 40.0 5926.4
Beam SelO Weight 6.2 20.0 124.0 40.0 248.0
Column Self Weight 1.7 20.0 34.6 40.0 69.1

Sum 277.8 5555.4 10127.9

N-S Center Of Mass: 20.00 ft
E-W Center Of Mass: 36.46 ft
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E. EMobNsi elemen paramelter to perlorf the letaI analysis.
1. Soled lheLOADS AND DESKIGN loo•~l .p1, o,

2. Select moti MASONRY

F. P 0slmbIa Lateral Analysis
1. Selec tie load conaion: DEAD + .SEISMIC.

2. SelecOtTE REITAC fom lhe Design pulldown menu.[1
3. Solect the sher wdl localon NS-2 on gid line C. The 2D view of On ver-

tiel resistnce pluna wE apper

4. Select Unlit opftons:

a. Seled units of FEE and KIPS.
b. Vef md ooinalnon of a+ E.
c. Do not check APPLY LIVE LOAD REDUCTION, PATTERN OCCU-

PANCY LIVE LOAD, USE ACTUAL PROPERTIES, DL=DECK+SELF
WEIKIfT or RE-ANALYZE ALL ADJOINING MEMBERS.

s. Select COT) S MODL from ti. Flxible Diaphragm delog
window to disiribuistl helen* for#es on tie flexible dIaphragm roof
plene uwing we coniuum beam mod, . Sele OK mid tie Rigid Horizon-
tel Dih Calcutins dalog window appes.

6. Turn ON CONSIDER PERPENDICULAR WALL ELEMENTS AS
FLANGES TO THE LATERAL RESISTANCE SYSTEM, turn OFF IN-
CLU )E OPENINGS IN SHEAR WkLL STFFNESS, enter an appropdat
Fi Name mid select OK. The load calculations will begin.

)) Note: The option exists when floor or roof diaphragms are conid-
ered rigid to either 1) assume the perpendicular wall elements are not
attached for the computation of wall cross sectional properties, or 2)
Include perpendIcular wall elements as attached for the computation
of wall cross sectional properties. Only 6 tines the wall thlcknem will
be used for the attached perpendicular length In the calculations. This
permitstreatlng wallsas L, C, T, or Box (beck to back C's) shaped.

>> Note: Each literal resistance plane Is analyzed for a one thousand
kip lateral force to compare stifness for Mesmlc load distribution on
the rigid diaphragm floor plane.

>> Note: A one thousand kip force is used to compare shear wall
stlffnesses. A one kip force Is -,av4 to compare rigid frame
stillnesses. A one kip force Is us-ý ý compare trussed bracing
stiff1esse.

7. Review the loads on the shear wag by soroling tirough the lst in the
View Load dialog window. Slect OK when you are fihed viewing the
load diagrams The Seismic Latal Resistance Locatons dialog window
will appw.
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) Note: The two story shear wall elevation Illustrates the applied ses
mic forcs at each level as a concentroted load. The shear (Fv) at each
level plus the shear associated with any torsion (FR) Is tabulated and
divided by the length of the shaw wall to calulate the sher lod per
lineal foot carried by the wall. The heding Includes the percentage of
the total seismic force distibued to this shear wall at the rigid floor
diaphragm level.

)) Note: The self weight of the shear wall Is not Included In the dead load
diagram.

>) Note: This version of CASM does not perform an analysis of the
shear wall.

20.0 1 20 0

FiLeibl. r,-Cinuous
Fv - 9.7S k

Nt - 0.00 k
Ft - 0,00 k 12 0

Fv+Ft - 9 7, k
N. Fy+Ft - 0 22 klf

S 84._4 - - 12 0

Fv- 14 59 k
Nt - 222 SO k

Ft * 0.97 k 12.0Fv+Ft - 15.55 k

\Fv÷Ft - 0 39 kltS~.......O 0

1.00 Seismic (kit) -- NS-2 -- F. 41%

o~0 0
20 0 I 20 0

0.07 0..14 0 07

0+04 0 04 ~ ei~ inu

12 0

0.22 0.44 0 44 0 44 0 44 0.44 0.221 igid}12 0S~12 0

i ~. . -... ... 0 0

1 00 Dead (k0f)
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o) 0 0
I0.0 I2o.0

I I I

0.77 0.77

f'. 1 0. 3 . 2

2.87 S.73 S.7:3 S.73 S.73 Sý73 2 97I

I 120

I II-1- 0
I I

1.00 Sup ori~pamd Dead (klf)

8. Enter an qipropuls. Fle Nane and select OK The sheo and owulum-
Ing moments esirlbuled to each r element at each levl are caklu-

Fib Nm ILATSEIS.TXTI

9. Revlm iew " igid HorzoW" Dqhag"M Ccuatm"n MWd ftheSesm Wa-
"v Resistance Loacelons ciculuons.
a. Select PRINT DATA Irom lhe Foie pul-down menu. F -1

b. Select only 1he RIGID DIAPHRA nM mnd SEISMIC RESISTANCE output
ass.

c. Select eer PRINT TO PRINTER or PRINT TO FLE and select Q..
d. Rev the onoes seclond ipope for each remWing element tilen

bout lhe norlh-south and sent-west cenowldi Use.

) Note: The stlffness of resisUng elements am computed at each level.

)) Note: The cros sctione l propertles of ressting elements that might
occur repetitively in other examples re not duplicated In the output
fMe.

)) Note: For this example, there am three resisting elements In the
north-south direction and two In the east-west direction.

e. Review the center of rgidlty ciculatns in the norlh-south and east-
west directions. When you are finkshed reviewing tle output. return back
to CASM.

) Note: The assumptions used In the calculation of Interstory deflec-
tion are Included In the output.
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)) NoW: The equliofsm for to rsonal ummne and dlrwtbt of itr-
slou 6m aare Inclluded In the oullm with thw mgnidtudo shomwn on
the wael elevilo ' Previously VIe .

Exman 1 S1 e AE30

Proeact : Seimic Exasle 1
Location : Savannah
Time s Fri Sep 27, 1991 12:53 PH

***************** Rigid Horizontal Diaphragm Calculations *

NS-1

Level geight: 12.0 ft

Centroidal Axis
NS NS Moment EN ER4 Moment

Name t 1 Area Arm Area Arm Area(ft) (ft) (ft^2) (ft) (ft^3) (ft) (ft^3)

NS-i 0.67 40.33 26.9 20.17 542 0.00 0
EN-i 0.67 4.00 2.7 40.00 107 2.33 6

Sum 29.6 649 6

Centroid - sum(MomentArea)/sum(Area)
NS Centroid a 21.96 ft ER Centroid : 0.21 ft
Av 1 26.89 sqft

Moment of Inertia
bh'3/

Nam b h 12 Area d Ad^2 I+Ad^2(ft) (ft) (ft^4) (ft^2) Ift) (ft^4) (ft^4)

N3-1 0.67 40.33 3645 26.9 -1.79 86 3731
ER-i 4.00 0.67 0 2.7 18.04 868 868

Sum 4600

Deflection a 0.122 in Height a 12.0 ft
Total Deflection t 0.122 in

NS-2

Level Height: 12.0 ft

Centroidal Axis
NS NS Moment EN EM Moment

Name t 1 Area Arm Area Arm Area(ft) (ft) (ft^2) (ft) (ft^3) (ft) (ft^3)

N5-2 0.67 40.00 26.7 20.00 533 0.00 0

Sum 26.7 533 0

Centroid - sum(MomontArea)/sum(Area)
NS Centroid a 20.00 ft ER Centroid 0.00. ft
Av : 26.67 sqft

Moment of Inertia
bh^A3/

Name b h 12 Area d Ad^2 I+Ad^2
(ft) (ft) (ft^ 4) (ft^ 2) (ft) (ft^ 4) (ft^4)

NS-2 0.67 40.00 3556 26.7 0.00 0 3556

Sum 3556
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Deflection 1 0.126 in Height 1 12.0 ft
Total Deflection 1 0.126 in

H8-3

Level Heights 12.0 ft

Centroidal 
Axis

uS NS Moment EN EN Moment
Name t 1 Area Arm Area Arm Area(ft) (ft) (ft42) (ft) (ft^3) (ft) (ft^3)

W8-3 0.67 20.33 13.6 10.17 136 0.00 0
906-2 0.67 4.00 2.7 0.33 1 -2.33 -6

Sum 16.2 139 -6

Centroid - sum(MomentAroa)l/sum(Area)
MN Centroid t 6.55 ft 33 Centroid a -0.38 ft
Av t 13.56 sqft

Moment of Inertia
bhA3/

Name b h 12 Area d Ad^2 I+Ad^2(ft) (ft) (ft^4) (ft^2) (ft) (ft^4) (ft^4)

WS-3 0.67 20.33 467 13.6 1.62 35 502
Z3-2 4.00 0.67 0 2.7 -8.22 160 10

Sun 683

Deflection S 0.292 in Height a 12.0 ft
Total Deflection 1 0.292 in

EW-1

Level Heights 12.0 ft

Centroidal Axis
NS Ns Moment EN EW Moment

Name t 1 Area Arm Area Arm Area(ft) (ft) (ft^2) (ft) (ft^3) (ft) (ft^3)

33-1 0.67 20.33 13.6 0.00 0 10.17 138
3S-1 0.67 4.00 2.7 -2.33 -6 0.33 1

Sum 16.2 -6 139

Centroid - usm(MomentArea)/saum (Area)
KS Centroid a -0.38 ft EN Centroid 8.55 ft
Av 1 13.56 sqft

Moment of Inertia
bhA3/

Name b h 12 Area d Ad^2 I+Ad^2(ft) (ft) (ft^4) (ft^2) (ft) (ft^4) (ft^4)

33-1 0.67 20.33 467 13.6 1.62 35 502
3S-1 4.00 0.67 0 2.7 -8.22 180 180

Sum 683

Deflection a 0.292 in Height : 12.0 ft
Total Deflection s 0.292 in
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31-2

Level Heights 12.0 ft

Centroidal Axia
NS NS Moment EN EN Moment

Name t 1 Area Arm Area Arm Area(ft) (ft) (ft^2) (ft) (ft^3) (ft) (ft^3)

31-2 0.67 10.33 6.9 0.00 0 5.17 36

11S-3 0.67 4.00 2.7 2.33 6 10.00 27

Sun 9.6 6 62

Controid - sum(MomentArea)/sum(hrea)
NS Centroid : 0.65 ft EN Controid : 6.52 ft
Av : 6.89 sqft

Moment of Inertia
bh^3/

Name b h 12 Area d Ad^2 I+Ad^2(ft) (ft) (ft^4) (ft^2) (ft) (ft^4) (ft^4)

E1-2 0.67 10.33 61 6.9 -1.35 13 74
NS-3 4.00 0.67 0 2.7 3.48 32 32

Sum 106

Deflection : 0.897 in Height : 12.0 ft
Total Deflection 0.887 in

Center of Rigidity

Name h I Av Deflection Rigidity R/ x R*x
(ft) (ft^4) (ft^2) (in) sum(R) (ft)

NS-1 12.0 4600 27 0.122 8.196 41.90% 0.2 1.726
NS-2 12.0 3556 27 0.126 7.937 40.57% 40.0 317.460
NS-3 12.0 683 14 0.292 3.429 17.53% 79.6 273.004

Sum 19.562 592.190

Centroid from lower left - sum(R*x)/sum(R) : 30.27 ft
Center of mass from lower left : 36.46 ft
Eccentricity (e) : 6.19 ft
Maximum dimension 80.00 ft
* mmn - 0.05*max. dimension : 4.00 ft
Eccentricity (e) used for torsional analysis : 6.19 ft

Name h I Av Deflection Rigidity R/ x R*x
(ft) (ft^4) (ft^2) (in) sum(R) (ft)

EN-1 12.0 683 14 0.292 3.429 75.26% 39.6 135.845
EW-2 12.0 106 7 0.887 1.127 24.74% 0.7 0.734

Sum 4.556 136.579

Centroid from lower left - sum(R*x)/sum(R) : 29.98 ft
Center of mass from lower left 20.00 ft
Eccentricity (e) : 9.98 ft
Maximum dimension 40.00 ft
a min - 0.05*max. dimension 2.00 ft
Eccentricity (e) used for torsional analysis 9.98 ft

Assumptions used:
Fn - 144,000 ksf
Ev - 0.4*Em - 57,600 ksf
All wall thicknesses are equal.
Deflections calculated by applying a 1 000 kip load.
Interstory shear wall deflectlion is caiculated based on cantilever

action. Deflection at a level is obtained by summing each story's
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cantilever deflection from grade.
Deflection - I* (h^.")I/(3*Fr*l), +l.2*P*h)/(A*Ev)

h - floor to floor height

"Name h Rigidity dx R*dx R*dx*dx R*dx/
(ft) Ift) sum (R*dx*dx)

3S-1 12.0 8.196 30.1 246.400 7407.324 0.01385
N8-2 12.0 7.937 9.7 77.200 750.947 0.00434
3S-3 12.0 3.429 49.3 169.199 8348.919 0.00951
13-1 12.0 3.429 9.6 33.060 318.737 0.00186
33-2 12.0 1.127 29.3 33.060 969.446 0.00196

Sum 17795.373

Shear distribution : Fv - V*R/sum(R)
Torsional moment : Mt - V*e
Torsional coaponent : Ft - Mt*R*dx/sum(R*dx*dx)
Total shear to element: Ftotal - Fv + Ft

Project : Seismic Example 1
Locition t Savannah
Seismic Codei TH 5-809-10 1991
Time , Ned Oct 09, 1991 4:02 PM

****************** Seismic Lateral Resistance Locations *******************

NS-1 -- F, 42%

Floor to sum(F)
Level h Floor h F V OTM sum (OT)

(ft) (ft) (k) (k) (kft) (kft)

3 24.0 14.0
12.0 14.0 168

2 12.0 14.4 168
12.0 28.4 341

1 0.0 509

Sum 26.4 509

NS-2 -- F, 41%

Floor to sum(F)
Level h Floor h F V OTH sum (OTH)

(ft) (ft) (k) (k) (kft) (kft)

3 24.0 14.0
12.0 14.0 168

2 12.0 14.4 168
12.0 28.4 341

1 0.0 509

Sum 28.4 509

NS-3 -- F, 18%

Floor to sum(F)
Level h Floor h F V OTM sum (OTM)

(ft) (ft) (k) (k) (kft) Ikft)

3 24.0 14.0
12.0 14.0 168

2 12.0 14.4 168
12.0 28.4 341

1 0.0 509

Sum 28.4 509

G. Save the model as: SEISMIC1.BLD.
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QUANTITY TAKEOFFS
intended to describe the procedures Incorporated in CASM to

T' iumuate quantities appropriate for preliminary cost estimating. Information
stored from the geometric model and from the selection of members utilizing the
CASM Spedsheet Is used for automatic generation of material quantities. When
spreadsheets do not exist to design a pafi1cular type of element, the user must
nmnuly enter the necessary Information. Three levels of quantity take-off might
be considerd useful by the engheer during his preliminary comparison of structural
systeme: (1) one typical Interior bay, (2) one typical level, or (3) the entire building's
structural system. The choice is linked to the number of different members the user
cares to design, as well as time and storage considerations.

TYPICAL INTERIOR BAY - SYSTEM COMPARISON
Example 1:

Given: A live story, 4 bay by 8 bay bank and office building located in Champaign,
Illinois with dimensions as Illustrated below. Occupancy live load shall be
5Opsf.

'N-

NIN

INN, NN A"'N

The following three floor framing schemes will be considered for this
comparison:

A. Steel Bar Joists 2' o.c.
Dead Loads: 3" NLWT Concrete

I 9/32 Metal Form Deck
Suspend Accoustical Tile Ceiling
Mechanical - 3 psf.
Electrical - 2 psf.
Partitions - 10 psf.
Carpet and Pad
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"___ €IN(.___

241i' TYP

'I'

B. Steel Non-Composie Beams at 6' o.c.
Dead Loads: 2-1/2' NLWT Concrete

2' Composite Deck - 20 ga.
Suspend Accoustical TNO Cefn
Mechanical - 3 pef.
Electrical - 2 pef.
Partitions - 10 pel.
Carpet and PadI ___________

2' MTAL DEOXCI 2-1 fe wt4 Cl C

310W - 2C n

I-

C. Steel Composite Beams/Slab at 8' o.c.
Dead Loads: 2-1/2' NLWT Concrete

2' Composite Deck - 20 ga.
Suspend Accoustical Tile Ceiling
Mechanical - 3 pet.
Electrical - 2 psf.
Partitions - 10 psf.
Carpet and Pad
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TYPICAL INTERIOR BAY - SYSTEM COMPARISON QUANTITY TAKEOFFS

TV +

3e S - 24* flP

Required: Detenilne the material qumntities for a typical Interior bay's floor framning
for the three given schemes.

A. Establish Criteria

1. Enter the folowing Project crie teria.

Project: Project Name : BANK -SCHEME A
City/Installation : CHAMPAIGN
State : IL

B. Draw Volumetric Model and Structure

) Note: It Is only necessary to extract a 2 bay by 2 bay by I story high
model from the building to design a typical Interior bay.

1. Draw a CUBE %th the dimensions of 48'by 48'by 13'high. [~i
2. DEFINE GRID as 24' by 24'.I

3. Select a HORIZONTAL STRUCTURAL PLANE. W13]

24 Q9

I I6I3
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QUANTITY TAKEOFFS TYPICAL INTERIOR BAY - SYSTEM COMPARISON

__ 4. Draw the NARROWLY SPACED Linew joist elements 2' a.c. as shown
above.

5. Draw the ONE-WAY Surface elements as shown above.L6. Draw the two WIDELY SPACED Linear elements, one a beanm the other
a girder, as shown above.

)) Note: The rolled steel beam and girder quantities for one bay Include
only one beam and only one girder.

C. Develop Independent Load Cases[1. Create and assign the OCCUPANCY LIVE LOAD of 50 psf to the entire
flkor plane. 0

2. Create and assign the FLOOR DEAD LOAD to the entire floor plane.

Deck :3" Metal Form Deck + NLWT Concrete
Ceiling : Suspend Accoustical Tile Ceiling
Mechanical :3 psf.
Electrical :2 psf.
Partitions :101-200 plf - 10 psf.
Finish : Carpet and Pad

>> Note: The joist self weight will be smeared into the area load during
the joist design.

3. Save the model as QUANT1 .BLD for use in schemes B and C.
D. Establish element parameters to design a typical open-web steel joist.E --I 1. Select STEEL from the Material pull-down menu.

2. Select OPEN-WEB JOISTS - K from the Surf/Line pull-down menu.

3. Select any handle in the comer bay Al -62.

4. Review the Unear Elements and the Element Attributes dialog windows.
E. Preliminary analysis of a typical open-web steel Joist.

1. Select the Load Combination: DEAD + LIVE.
2. Select PRELIMINARY from Design pull-down menu.
3. Select Units options:

a. Select units of FEET and POUNDS.

b. Verfy load combination of D + L.
c. Do not check APPLY LIVE LOAD REDUCTION, PATTERN OCCU-

PANCY LIVE LOAD, USE ACTUAL PROPERTIES, DL-DECK + SELF
WEIGHT, or RE-ANALYZE ALL ADJOINING MEMBERS.

4. Select the connectivity as a HINGE and a ROLLER.

5. Enter an Estimated Self Weight of 7.0 psf and tum ON UPDATE AREA
STRUCTURE LOADS.

6. Enter an appropriate Analysis File Name. Preliminary analysis begins.

7. View the shear, moment, deflection, loads and reactions diagrams.
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F. prelminary design of a typical open-web steel joist.

1. Select EXECUTE EXCEL in the Excel Data dialog window. The CASM
program will become an icon and Excel will be excuted loading the open-
web se oist deign spreadsheet.

2. Review the open-web steel joist design options listed.
3. Select the 1K2 since it Is the lightest possible Jos and send the member

size to CASM.

)) Note: The actual weight (5.5 plf) of the bar joist will be used In the
quantity take-off calculations. The estimated joist weight (7.0 pft) will
still be used for the applied load to the beams, girders and columns.
It is possible to revise the joist weight In the floor dead load based on
the engineer's judgement. It will not be done In this example since the
weights are reasonably close.

4. Return to CASM. The selected joistosize will be displayed on the floor
plane.

G. Analyze and design the beam parallel to the joists on grid line B.

)) Note: Follow similar procedure as used for the joist design.

1. Analyze a Widely Spaced Steel Rolled Section with an estimated self
weight of 22.0 pit. Do NOT update the area structure loads. Assume a
Hi-nge and a Roller for connectivity.

2. Design the beam in Excel and select a W 12 x 14, sending the member
size to CASM.

3. Return to CASM. The selected beam size will be displayed on the floor
plane.

H. Analyze and design the girder perpendicular to the joists on grid line 2.

>> Note: Follow similar procedure as used for the beam design.

1. Analyze a WYIdely Spaced Steel Rolled Section with an estimated self
weight of 50.0 pit. Assume a Hinge and a Roller for connectivity.

2. Design the girder in Excel and select a W 21 x 50, sending the member
size to CASM.

3. Return to CASM. The selected girder size will be displayed on the floor

. Analyze and design the metal form deck.
1. Change the Load Combination to D (Dead Load 1.0).

2. Select Form Deck from the Surface/Linear menu.

3. Select Prelkiniry from the Design pull-down menu.
4. Select units as feet and pounds.

5. Do not include superimposed dead load.

6. Select EXECUTE EXCEL.
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7. Select NLWT concrete (145 psI) and 3 inch Web depth from the Member
"menU.

8. Select fomndsck size from spreadsheet as 9/1 6-26 GA.

9. Check box to send member size to CASM.
10. Select Return to CASM from the File pul-down menu.

J. Perform quantity take-off for the typical Interior floor bay.
I• 1. Select QUANTITY TAKE-OFF from the Design puddown menu. The

Quantity Take-ofl dialog window wil appeer.

0 Ovemde edadmid @*me loot..o f

Single Bar DOimmon: N-S: 24 ft

E-W: 2 ft

0 C=unt Stmcwal Phm

Flo Mm: QUANTITY.TXT

2. Turn ON OVERRIDE CALCULATED SQUARE FOOTAGE OF TOTAL
FLOOR AND ROOF PLANES.

)) Note: The CASM default calculates the total square footage based on
the size of the model created. it Is necessary to override this proce-
dure when a single bay quantity take-off Is required. The quantites per
square foot will then be correctly calculated for one bay.

3. Enter the Single Bay Dimensions of 24.0 feet by 24.0 feet.
4. Turn ON CURRENT STRUCTURAL PLANE.
5. Enter an appropriate File Name.

6. Select OK to perform the quantity take-off. Notepad will automatically be
executed loading quantity take-off output Ile.
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7. Reviwve Wwvft takeoll.

)) Note: Structural elements drawn but not designed apper on the
outu withoit descApions or weghts.

Scheme A Savl~e O~u

Project i Bank - Scheme A
Location Champaign
Time Nlon ep 30, 1991 10:47 AN

*******************~******** Quantity Take-off *************************

Roof -:2

Plan Area: 24.0 ft x 24.0 ft: 576.0 sqft

Floor - 1

Plan Area: 24.0 ft x 24.0 ft: 576.0 sqft

STEEL: Narrowly Spaced Elements

Weight/ Total
Description Length Weight Element No. Weight

(ft) (p f) (lbs) (lbs)

16K2 24.0 5.5 132.0 11 1452
24.0 0.0 0.0 22 0

Sum 1452

Total Weight : 0.7 tons
Weight Per Square Foot a 2.5 psf

STEEL: Widely Spaced Elements

Weight/ Total
Description Length Weight Element No. Weight

(ft) (plf) (lbs) (lb3)

W 21 x 50 24.0 50.0 1200.0 1 1200
W 12 x 14 24.0 14.0 336.0 1 336

Sum 1536

Total Weight : 0.8 tons
Weight Per Square Foot : 2.7 psf

STEEL: Surface Elements

Total Conc Conc Total Weight
Description Depth Area Weight Weight Weight Conc

(in) (sqft) (psf) (pcf) (psf) (lbs) (lbs)

9/16-26 GA FRM DK + 4" NLK 3.0 576 0.9 145.0 32.0 518 18432
0.0 1152 0.0 0.0 0.0 0 0

Sum 518 18432

Concrete Cubic Yards : 4.7
Total Weight 0.3 tons

K. Save the model as: QUANTIA.BLD.
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A. Establish Criteria

•-- 1. OPEN the file QUANT1 .BLD.
2. Change the Project Name to BANK - SCHEME B.

B. Draw Structure

1. Select a HORIZONTAL STRUCTURAL PLANE.

( --

24 0

2. Delete the NARROWLY SPACED Unear joist elements.
3. Draw the two third point WIDELY SPACED Unear elements as shown

liabove.
C. Develop Independent Load Cases

1. Modify the following FLOOR DEAD LOAD components.
Deck: 2" Metal Deck + 2-1/2" NLWT Concrete
Structure: Steel Beams - 0.0 pff

>> Note: The beam self weight will be smeared Into the area load during
the beam design.

2. Select SAVE in the Floor (DL) dialog window to update the floor area
dead load.

3. Save the model as QUANTI .BLD.E D. Establish element parameters to design a typical third point steel beam.

1. Select STEEL from the Material pull-down menu.
2. Select ROLLED SECTIONS from the Surft/ine pull-down menu.

3. Select either handle in the comer bay Al -B2.
- 4. Review the Linear Elements and the Element Attributes dialog windows.

E. Preliminary analysis of a typical third point steel beam.

1. Select the Load Combination: DEAD + LIVE.

2. Select PRELIMINARY from Design pull-down menu.
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3. Select Unis opions:
a. Select units of FEE and MMPS
b. Velfy load oonisinon of D + L

c. Do not check APPLY LVE LOAD REDUCTION, PATTERN OCCU-
PANCY LIVE LOAD, USE ACTUAL PROPERTIES, DL=DECK + SELF
WEKI3T, or RE-ANALYZE ALL ADJOINING MEMBERS.

4. Select the coectily se a HNE and a ROLLER.

5. Enter an Estimated Self Weight of 30.0 pef and tum ON UPDATE AREA
STRUCTURE LOADS.

6. Enter an appropriate Anaflyis File Name. Preliminmy analysis begirs.
7. View tie sheer, moment, deleclion, Weds and reatiols diagrams.

F. Preliminary design of a typical third point steel beam.

1. SelctEXECUTE EX EL In the Excel Data dialog window. The CASM
program will become an loon and Eoel will be executed loading the seel
beam d spign -xdc

2. Revliw the steel beam design options isted.

3. Slect the W 16 x 26 since it is the lightest possible beam and also the
deepest 26 p11 beam choice and serd the member size to CASM.

>) Note: The actual weight (26.0 plf) of the beam will be used In the
quantity tdae-off calculations. The estimated beam weight (30.0 pft)
will still be used for the applied load to the beams, girders and
columns. It Is possible to revise the beam weight In the floor dead
load based on the engineer's Judgement. It will not be done In this
example since the weights are reasonably close.

4. Return to CASM. The selected beam size will be displayed on both of the
thid pnt beanm.

>) Note: Since neither third point beam was designed, the selected size
was copied to both beams. If both beams were already designed, only
the selected beam's size would be updated. Use the Copy Design
command to update the other beam's size.

G. Analyzeand deslgn the beam parallel to the third point beams on grid line
B.

)) Note: Since this bem carries the saen loads as the third point
beams, the design size and properties only need to be copied from a
third point bearn.

1. Seled COPY DSIGN from Ibe Edit pdl-down menu. Handies will appear I
on all ii;Rucur desigined.

2. Select one of the #*d point beam handies.
3. S•lecd he beam on grid Ine B. The beam size wll be displayed next to

lhe ben-
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4. Double cick the right mouse key to end copying the beam design size
and - .

H. Analyze and design the girder perpendicular to the third point beams on
grid line 2.

) Note: Follow similar procedure as used for the third point bean
design.

S1 . A n a ly z e a UM d ely S p a ce d S tee l R o lle d S e ctio n w ith a n es tim a te d se lf
weight of 50.0 plf. Do NOT update the area structure loads. Assume a
Hinge and a Roler for connectivity.

2. Design the girderin Exceland select aW2 x5 sending the memTer
size to CASM.

3. Return to CASM. The selected girder size will be displayed on the floor

I. Analyze and design the composite metal deck + concrete.

>) Note: The spreadsheet for the design of composite metal deck +
concrete Is currently under development, therefore the deck size and
properties must be manually Inserted by the engineer.

1. Select MODIFY DESIGN from the Edit pull-down menu. Handles will ap-
peer on all structural elements drawn.

2. Select the one-way surface handle. The Design dialog window wiE appear.
3. Select the Material as STEEL.
4. Enter the Description as 2" - 20 GA + 2-1/2" CONC.
5. Enter the Weight of the composite metal deck as 2.0 psf.
6. Enter the pounds per cubic foot Concrete Weight as 145.0 pcf.
7. Enter the pounds per squ&e toot Concrete Weight as 40.0 pef.

8. Enter the Depth as 4.5 inches.
9. Select OK when finished. The selected surface descrption wil be dis-

played on the floor plane.
J. Perform quantity take-off for the typical Interior floor bay.

'] 1. Select QUANTITY TAKE-OFF from the Design pull-down menu. The
Quantity Take-off dialog window will appear.

2. Turn ON OVERRIDE CALCULATED SQUARE FOOTAGE OF TOTAL
FLOOR AND ROOF PLANES.

3. Enter the Single Bay Dimensions of 24.0 feet by 24.0 feet.
4. Turn ON CURRENT STRUCTURAL PLANE.
5. Enter an appropriate File Name.

6. Select OK to perform the quantity take-off. Noteped will automatically be
executed loading quantity take-off output file.
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7. Reidi Owe q.ft tokeowf.

MrOect i Bank - Scheme B"ation : Ch, ign
Time : Mon ep30, 1991 10:46 AN

**************************** Quantity Take-off ****************************

Roof - 2
Plan ;rea: 24.0 ftx 24.0 ftz 576.0 sqft

Floor - 1

Plan Area: 24.0 ft x 24.0 ft: 576.0 sqft

STEEL: Widely Spaced Elements

Weight/ Total
Description Length Weight Element No. Weight

(ft) (plf) (lbs) (lbs)

W 21 x 50 24.0 50.0 1200.0 1 1200
W 16 x 26 24.0 26.0 624.0 3 1872

24.0 0.0 0.0 4 0

Sum 3072

Total Weight : 1.5 tons
Weight Per Square Foot : 5.3 paf

STEEL: Surface Elements

Total Conc Conc Total Weight
Description Depth Area Weight Weight Weight Conc

(in) (sqft) (psf) (pcf) (psf) (lbs) (lbs)

2"- 20ga + 2-1/2' Conc. 4.5 576 2.0 145.0 40.0 1152 23040
0.0 1152 0.0 0.0 0.0 0 0

Sum 1152 23040

Concrete Cubic Yard : 5.9
Total Weight a 0.6 tons

K. Save the model as QUANTIB.BLD.
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SA. Establish Criteria
1. OPEN the lie QUANTI .BLD.
2. Change the Project Name to BANK - SCHEME C.

B. Draw Structure
1. The sucte is already drawn correctly from Scheme B.

-I)QG-) -0
T 2 4  - 24 0-

24 0

0 -

C. Develop Independent Load Cases
1. The floor dead loads are already applied correctly from Scheme B.

D. Establish element parameters to design a typical composite third point
steel beam.

1. Select STEEL from the Material pull-down menu.
2. Select COMPOSITE BEAM/SLAB from the Surf/Line pun-dowr -nenu.

3. Select either handle in the comer bay Al-B2.
4. Review the Linear Elements and the Element Attributes dialog windows.

E. Preliminary analysis of a typical composite third point steel beam.
I . Select the Load Combination: DEAD + LIVE.D2. Select PRELIMINARY from Design pull-down menu.
3. Select Units options:

a Select units of FEET and KIPS.
b. Verify load combination of D + L.
c. Turn ON DL-DECK + SELF WEIGHT. Turn OFF APPLY LIVE LOAD

REDUCTION, PATTERN OCCUPANCY LIVE LOAD, USE ACTUAL
PROPERTIES, and RE-ANALYZE ALL ADJOINING MEMBERS.

4. 3elect the connectivity as a HINGE and a ROLLER.
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. Enter an Elm.ed Sel Weight of B. pat end turn ON UPDATE AREA
SmTvCTURE LOADS and turn ON ADD SELF WEGT.

6. Enter an appropuili Analysis Fle Name. Preimink analysis begins.
7. View the sheo, moment, dellection, loads and reactions diagrams.

F. Prelminary design of a typical third point steel behw.
1. Select EXECUTE EXg i tle Excel Dat dalog window. The CASM

program will be1ome an loon end Excel wi be executed loading the sMe
beam design sprea

2. Rewv ,heo steel composite bean deeign optons lited.
3. Select BEAM CONIGURATION from ehe Meno.r pug-down menu end

select the Mentrr Type a a BEAM.

4. Select the W 12 x 19 since It Is lhe lightst possible beam and send the
member size to CASM.

) Note: The actual welght (19.0 plf) of the beam will be used In the
quantity take-off calculations. The estimated beam weight (26.0 plf)
will still be used for the applied load to the beams, girdem and
columns. It Is possible to revise the beam weight In the floor deed
lO based on the engineer's judgement. It will not be done In this
example since the weights are reasonably close.

5. Return to CASM. The selected beam size and number of sheow studs will
be displayed on both of tle third point beams.

G. Analyze and design the composite beam parallel to the third point beams
on grid line B.

)> Note: Since this beam carries the same loads as the third point
beams, the design size and properties only need to be copied from a
third point beam.

1. Select COPY DESGN from the Edit pull-down menu. Handles will appear .
on all sbucturs designed.

2. Select one of lie hrd point beam handles.

3. Select Ie beam on grid line B. The beam size will be displayed next to
the benm.

4. Double dick the right mouse key to end copying lie beam design size
and proptes.

H. Anmyze and design the girder perpendicular to the third point beams on
grid line 2.

>) Note: Follow similer procedure as used for the third point beam
design.

1. Analyze a V•dely Spaced Composite BeaVlab with an estimated sel
weight of 40.0 plf. Do NOT update lhe area structure loads. Assume a
Hie and a Roger for connectivity.

2 Design In girder In Excel.
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a. Select BEAM CONFIGURATION from the Member pull-down menu and
select the Member Type as GIRDER

b. Select a W 16 x 40, sending the member size to CASM.

3. Return to CASM. The selected girder size along with the number of shear
studs will be displayed on the floor plane.

I. Analyze and design the composite metal deck + concrete.

>> Note: The spreadsheet for the design of composite metal deck +
concrete is currently under development, therefore the deck size and
properties must be manually Inserted by the engineer.

1. Select MODIFY DESIGN from the Edit pull-down menu. Handles will ap-
pear on all structural elements drawn.

2. Select the one-way surface handle. The Design dialog window will appear.
3. Select the Material as STEEL.
4. Enter the Description as 2" - 20 GA + 2-1/2" CONC.
5. Enter the Weight of the composite metal deck as 2.0 psf.

6. Enter the pounds per cubic foot Concrete Weight as 145.0 pcf.
7. Enter the pounds per square foot Concrete Weight as 40.0 psf.

8. Enter the Depth as 4.5 inches.
9. Select OK when finished. The selected surface description will be dis-

played on the floor plane.
J. Perform quantity take-off for the typical Interior floor bay.

[ ] 1. Select QUANTITY TAKE-OFF from the Design pull-down menu. The
Quantity Take-off dialog window will appear.

2. Turn ON OVERRIDE CALCULATED SQUARE FOOTAGE OF TOTAL
FLOOR AND ROOF PLANES.

3. Enter the Single Bay Dimensions of 24.0 feet by 24.0 feet.
4. Turn ON CURRENT STRUCTURAL PLANE.

5. Enter an appropriate File Name.
6. Select OK to perform the quantity take-off. Notepad will automatically be

executed loading quantity take-off output file.
7. Review the quantity take-off.
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Sdwme 0 SanabOuu

ProjeOct : Bank - Scheme C
Location 3 Champaign
.Time S Mon Sep 30, 1991 12156 PM

**************************** Quantity Take-off **************************

Roof - 2

Plan Area: 24.0 ft x 24.0 ft: 576.0 aqft

Floor - 1

Plan Area: 24.0 ft x 24.0 ft: 576.0 sqft

STEEL: Widely Spaced Elements

Weight/ Total
Description Length Weight Element No. Weight

(ft) (plf) (lbs) (]bs)

U 16 x 40 (58) 24.0 40.0 960.0 1 960
* 12 x 19 (20) 24.0 19.0 456.0 3 1368

24.0 0.0 0.0 4 0

Sum 2328

Total Weight : 1.2 tons
Weight Per Square Foot 4.0 paf
Number of Shear Studs : 118

STEEL: Surface Elements

Total Conc Conc Total Weight
Description Depth Area Weight Weight Weight Conc

(In) (sqft (psf) (pcf) (psf) (ibs) (lbs)
2" - 20 ga + 2-1/2" Conc. 4.5 576 2.0 145.0 40.0 1152 23040

0.0 1152 0.0 0.0 0.0 0 0

Sum 1152 23040

Concrete Cubic Yards : 5.9
Total Weight 0.6 tons

K. Save the model as QUANTIC.BLD.
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1I. ABSTRACT (dhmmm 200 words)

The Computer-Aided Structural Modeling (CASM) computer program is designed to aid the structural engineer in the pre-
liminmary design and evaluation of structural building systems by the use of three-dimensional (3-D) interactive graphics.
CASM allows the structural engineer to quickly evaluate various fruming alternatives in order to make more informed deci-
sions in the initial structural evaluation process. The program was developed by the Information Technology Laboratory in
conjunction with the Computer Aided Structural Engineering (CASE) Project, Building Systems Task Group.

Thi release of the CASM is designed to aid the user with design criteria, building loads, and structural framing and de-
sign. The various parts of the program am summarized below:

a. Basic design criteria. The user can enter information directly or retrieve information from a user-definable database.
The design criteria include information about the project, regional design information, and site-specific design information.

b. Building geometry. The user can assemble the building shape using 3-D primitives (cubes, prisms, spheres, cylinders,
etc.) in ma easy manner using pull-down menus, icons, and a mouse.

c. Dead and live loads. The user can select and construct dead and live loads fomm several user-definable menus of build-
ing materials and load conditions. These loads can then be applied to any desired aea of the building volume. (Contiued)
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d Snow and wind loads. These loads are automatically calculated in 3-D using information from the basic design
criteria database. Wind loads are also calculated for components and cladding and open roof structures. These
loads are calculated in accordance with TM 5-809-1.

e. Seismic loads. These loads ame calculated based on the equivalent static force method presented in TM 5-M09-
10.

f Structural layout. The engineer can easily and rapidly experiment with various framing schemes inside the de-
fined building volume. Beams, girders, joists, girts, columns, walls, and custom trusses are some of the structural el-
ements that can be modeled.

g. Member analysis and preliminary sizing. The user can apply loads to the building geometry from a list of user-
defined load cases. The shear, moment, and deflection of selected members may be calculated for various loading
conditions (including pattern loads) and connectivity (including continuous beams). The design of a member is per-
formed using a spreadsheet.

Data from the various investigated framing schemes can be edited and printed by CASM and used as justification
in a design document.
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